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SPECIAL PROVISIONS

DANBURY

REHABILITATION OF 1-84 TR 803 OVER 1-84 WESTBOUND, ROUTE 7
NORTHBOUND AND BEAVER BROOK

(00548)

SECTION 1.08 - PROSECUTION AND PROGRESS

Article 1.08.01 — Transfer of Work or Contract: Add the following after the last paragraph:

The Contractor shall pay the subcontractor for work performed within thirty (30) days after the
Contractor receives payment for the work performed by the subcontractor. Also, any retained
monies on a subcontractor's work shall be paid to the subcontractor within thirty (30) days after
satisfactory completion of all the subcontractor's work.

For the purpose of this Item, satisfactory completion shall have been accomplished when:

(1) The subcontractor has fulfilled the contract requirements of both the Department and the
subcontract for the subcontracted work, including the completion of any specified material
and equipment testing requirement or plant establishment period and the submission of all
submittals (i.e.: certified payrolls, material samples and certifications, required state and
federal submissions, etc.) required by the specifications and the Department, and

(2) The work done by the subcontractor has been inspected and approved by the Department
and the final quantities of the subcontractor's work have been determined and agreed upon.

If the Contractor determines that a subcontractor's work is not complete, the Contractor shall
notify the subcontractor and the Engineer, in writing, of the reasons why the subcontractor's
work is not complete. This written notification shall be provided to the subcontractor and the
Engineer within twenty-one (21) days of the subcontractor's request for release of retainage.

The Engineer will institute administrative procedures to expedite the determination of final
quantities for the subcontractor’s satisfactorily completed work.

The inspection and approval of a subcontractor's work does not eliminate the Contractor's
responsibilities for all the work as defined in Article 1.07.12, "Contractor's Responsibility for
Work."

The inspection and approval of the subcontractor’s work does not release the subcontractor
from its responsibility for maintenance and other periods of subcontractor responsibility
specified for the subcontractor’s items of work. Failure of a subcontractor to meet its
maintenance, warranty and/or defective work responsibilities may result in a finding that the
subcontractor is non-responsible on future subcontract assignments.
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For any dispute regarding prompt payment or release of retainage, the alternate dispute
resolution provisions of this article shall apply.

The above requirements are also applicable to all sub-tier subcontractors and the above
provisions shall be made a part of all subcontract agreements.

Failure of the Contractor to comply with the provisions of this section may result in a finding
that the Contractor is non-responsible on future projects.

Article 1.08.04 - Limitation of Operations - Add the following:

In order to provide for traffic operations as outlined in the Special Provision "Maintenance and
Protection of Traffic," the Contractor will not be permitted to perform any work which will
interfere with the described traffic operations on all project roadways as follows:

Route 1-84 and Route 7

On the following State observed Legal Holidays:
New Year's Day

Good Friday, Easter*

Memorial Day

Independence Day

Labor Day

Columbus Day

Thanksgiving Day**

Christmas Day

The following restrictions also apply:
On the day before and the day after any of the above Legal Holidays.

On the Friday, Saturday, and Sunday immediately preceding any of the above Holidays celebrated
on a Monday.

On the Saturday, Sunday, and Monday immediately following any of the above Holidays
celebrated on a Friday.

* From 6:00 a.m. the Thursday before the Holiday to 8:00 p.m. the Monday after the Holiday.

** From 6:00 a.m. the Wednesday before the Holiday to 8:00 p.m. the Monday after the Holiday.
During all other times

The Contractor shall maintain and protect traffic as shown on the accompanying "Limitation of

Operations” charts, which dictate the minimum number of lanes that must remain open for each
day of the week.
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Ramps and Turning Roadways
Monday through Friday between 6:00 a.m. and 9:00 a.m. & between 3:00 p.m. and 6:00 p.m.

Additional Lane Closure Restrictions

It is anticipated that work on adjacent projects may be ongoing simultaneously with this project.
The Contractor shall be aware of those projects and anticipate that coordination will be required to
maintain proper traffic flow at all times on all project roadways, in a manner consistent with these
specifications and acceptable to the Engineer.

The Contractor will not be allowed to perform any work that will interfere with traffic operations
on a roadway when traffic operations are being restricted on that same roadway, unless there is at
least a one mile clear area length where the entire roadway is open to traffic or the closures have
been coordinated and are acceptable to the Engineer. The one mile clear area length shall be
measured from the end of the first work area to the beginning of the signing pattern for the next
work area.

LIMITATION OF OPERATIONS- Minimum Number of Lanes to Remain Open

ROUTE: 84 EB NUMBER OF EXISTING LANES: 2
LOCATION: Approach to merge with TR803

M |1la [2a (3a |4a |5a |6a |7a [8a [9a |10a|lla|N (1p (2p [3p |4p |5p |6p |[7p [8p |9p |10p|llp

Mon
thru
Fri 1f 1 1 1 1l 1) 2| 2| 2 2| 2| 2| 2| 2| 2| 2 2| 2| 2| 2 [ 1] 1 1

Sat 2 2| 2| 2| 2| 2| 2 21 21 2| 2| 2| 2| 2| 2 2 2 2 2 2| 2| 2| 2

N

Sun 21 2| 2| 2| 2| 2| 2 2 2 2(E ([E |[E |[E |[E |E |E |E |E |E |[E |[E |E |[E

Hol E (Existing Traffic Operations)

ROUTE: 7 NB NUMBER OF EXISTING LANES: 2
LOCATION: East of TR803 overpass structure

M |1la [2a (3a |4a |5a |6a |7a [8a [9a |10a|lla|N (1p (2p [3p |4p |5p |6p [7p [8p |9p |10p|llp

Mon
thru
Fri [ 1 1 1 1 1|E 21 21 2| 21 2| 2 2 2| 2| 2 2| 2| 2| 2 [ 1 1

Sat 2l 2| 2| 2| 2| 2|E 21 21 21 21 2| 2| 2| 2| 2 2 2 2 2| 2| 2| 2| 2

Sun 21 2| 2| 2| 2| 2 2 2 2 2(E ([E |[E |[E |[E |E |E |E |E |E |[E |E |E |[E

Hol E (Existing Traffic Operations)
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ROUTE: 7 SB NUMBER OF EXISTING LANES: 1
LOCATION: Approach to merge with TR803

M |1la [2a (3a |4a |5a |6a |7a [8a [9a |10a|lla|N (1p (2p [3p |4p |5p |6p [7p [8p |9p |10p|llp
Mon
thru
Fri ( 21 1 1 1| 2| 2| 2 2f 1{ 1{ 1} 2| 2| 2| 2 1 1| 1| 1} 2| 12| 1| 1f 1
Sat | 1| 2 1} 1f 1} 2 2} 1 2} 1f 2} 1f 2| 1} 2} 1} 2 1} 2f 1} 12 1} 1f 1
Sun i 1 21y 21 1 1 21y 1 1 1l |E |E (E |[E |E |E [E |E |E |[E [E |E |E
Hol E (Existing Traffic Operations)

TURNING ROADWAYS NUMBER OF EXISTING LANES: 1

LOCATIONS: Between merge with Route 7 SB and Merge with 1-84 EB

Between merge with 1-84 WB and Merge with Route 7 NB

M |1la [2a (3a |4a |5a |6a |7a [8a [9a |10a|lla|N (1p (2p [3p |4p |5p |6p |[7p [8p |9p |10p|llp
Mon
thru
Fri ( 1 1 1 1| 2} 2| 2 2 1 1 1} 1} 2| 2| 1 1 1| 1| 1} 12| 1| 1| 1f 1
Sat | 1| 1 1| 1 1| 1 2} 1 2| 1f 2} 1f 2| 1| 2| 1} 2 1} 2f 1} 2 1} 1f 1
Sun | 1| 21 1} 1 1} 21 12 1 1| 1{e | |[E |E |[E |E |[E |[E |[E [E |E [E |E |[E
Hol E (Existing Traffic Operations)

E = maintain existing traffic operations = all available travel lanes and all available shoulder widths,

shall be open to traffic.

Article 1.08.07 - Determination of Contract Time:

Delete the second, third and fourth paragraphs and replace them with the following:
When the contract time is on a calendar day basis, it shall be the number of consecutive
calendar days stated in the contract, INCLUDING the time period from December 1
through March 31 of each year. The contract time will begin on the effective date of the
Engineer’s order to commence work, and it will be computed on a consecutive day
basis, including all Saturdays, Sundays, Holidays, and non-work days.

1.08.08 - Extension of Time:

Delete the last paragraph, “If an approved extension of time.... the following April 1.

Article 1.08.09 - Failure to Complete Work on Time:
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Delete the second paragraph, "If the last day...the project is substantially completed” and
replace it with "Liquidated damages as specified in the Contract shall be assessed against the
Contractor per calendar day from that day until the date on which the project is substantially
completed.”.

Replace 1.08.13 — “Termination of the Contractor's Responsibility” with the following:
1.08.13 - Acceptance of Work and Termination of the Contractor's Responsibility:

The Contractor's responsibility for non-administrative Project work will be considered
terminated when the final inspection has been held, any required additional work and final
cleaning-up have been completed, all final operation and maintenance manuals have been
submitted, and all of the Contractor’s equipment and construction signs have been removed
from the Project site. When these requirements have been met to the satisfaction of the
Engineer, the Commissioner will accept the work by certifying in writing to the Contractor, that
the non-administrative Project work has been satisfactorily completed.
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NOTICE TO CONTRACTOR - PAINTING REQUIREMENTS

All painting contractors and painting subcontractors to be used for lead paint removal,
containment and collection, surface preparation, or coating of structural steel must have been
certified by the Society for Protective Coatings (SSPC) Painting Contractor Certification Program
(PCCP), QP-1 and QP-2, before the day of bid opening. This certification must be full and not
interim. The painting contractors and painting subcontractors must remain so certified for the
duration of the project. If a contractor's or subcontractor's certification expires, the painting firm
will not be allowed to perform any work until the certification is reissued. Requests for extension
of time for any delay to the completion of the project due to an inactive certification will not be
considered and liquidated damages will apply. At the option of the Engineer, if such a delay
continues for more than 60 calendar days, the Department may engage another SSPC certified
contractor to perform the painting work at the prime contractor's expense.
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NOTICE TO CONTRACTOR - TRAFFIC DRUMS AND TRAFFIC
CONES

Traffic Drums and 42-inch (1 m) Traffic Cones shall have four six-inch (150 mm) wide stripes
(two - white and two - orange) of flexible bright fluorescent sheeting.

The material for the stripes shall be one of the following, or approved equal:

. 3M Scotchlite Diamond Grade Flexible Work Zone Sheeting, Model 3910 for the white
stripes and Model 3914 for the orange stripes,

. Avery Dennison WR-7100 Series Reboundable Prismatic Sheeting, Model WR-7100 for
the white stripes and Model WR-7114 for the orange stripes.
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SECTION 4.06 BITUMINOUS CONCRETE
Section 4.06 is being deleted in its entirety and replaced with the following:

4.06.01—Description
4.06.02—Materials
4.06.03—Construction Methods
4.06.04—Method of Measurement
4.06.05—Basis of Payment

4.06.01—Description: Work under this section shall include the production, delivery and
placement of a non-segregated, smooth and dense bituminous concrete mixture brought to
proper grade and cross section. This section shall also include the method and construction of
longitudinal joints. The Contractor shall furnish ConnDOT with a Quality Control Plan as
described in Article 4.06.03.

The terms listed below as used in this specification are defined as:

Bituminous Concrete: A concrete material that uses a bituminous material (typically asphalt) as
the binding agent and stone and sand as the principal aggregate components. Bituminous
concrete may also contain any of a number of additives engineered to modify specific properties
and/or behavior of the concrete material. For the purposes of this Specification, references to
bituminous concrete apply to all of its sub-categories, for instance those defined on the basis of
production and placement temperatures, such as hot-mix asphalt (HMA) or warm-mix asphalt
(WMA), those categories derived from the mix-design procedure used, such as “Marshall”
mixes or “Superpave” mixes, or those defined on the basis of composition, such as polymer-
modified asphalt (PMA).

Course: A lift or multiple lifts comprised of the same bituminous concrete mixture placed as
part of the pavement structure.

Density Lot: All material placed in a single lift and as defined in Article 4.06.03.
Disintegration: Wearing away or fragmentation of the pavement. Disintegration will be evident
in the following forms: Polishing, weathering-oxidizing, scaling, spalling, raveling, potholes or

loss of material.

Dispute Resolution: A procedure used to resolve conflicts resulting from discrepancies between
the Engineer and the Contractor’s density results that may affect payment.

Hot Mix Asphalt (HMA): A bituminous concrete mixture typically produced at 325°F.

Lift: An application of a bituminous concrete mixture placed and compacted to a specified
thickness in a single paver pass.

Marshall: A bituminous concrete mix design used in mixtures designated as “Bituminous
Concrete Class ().

AUGUST 2012 9 DANBURY



Polymer Modified Asphalt (PMA): A bituminous concrete mixture containing a polymer
modified asphalt binder in accordance with contract specifications.

Production Lot: All material placed during a continuous daily paving operation.

Quality Assurance (QA): All those planned and systematic actions necessary to provide
confidence that a product or facility will perform as designed.

Quality Control (QC): The sum total of activities performed by the vendor (Producer,
Manufacturer, and Contractor) to ensure that a product meets contract specification
requirements.

Superpave: A bituminous concrete mix design used in mixtures designated as “S*” Where “S”
indicates Superpave and * indicates the sieve related to the nominal maximum aggregate size of
the mix.

Segregation: A non-uniform distribution of a bituminous concrete mixture in terms of
volumetrics, gradation or temperature.

Warm Mix Asphalt (WMA): A bituminous concrete mixture that can be produced and placed
at reduced temperatures than HMA using a qualified additive or technology.

4.06.02—Materials: All materials shall conform to the requirements of Section M.04.

1. Materials Supply: The bituminous concrete mixture must be from one source of supply and
originate from one Plant unless authorized by the Engineer. Bituminous Concrete plant QC
plan requirements are defined in Section M.04.

2. Recycle Option: The Contractor has the option of recycling reclaimed asphalt pavement
(RAP) or Crushed Recycled Container Glass (CRCG) in bituminous concrete mixtures in
accordance with Section M.04. CRCG shall not be used in the final lift of the surface course.

4.06.03—Construction Methods:

1. Material Documentation: All vendors producing bituminous concrete must have their
truck-weighing scales, storage scales, and mixing plant automated to provide a detailed ticket.

Delivery tickets must include the following information:

a. State of Connecticut printed on ticket.

b. Name of producer, identification of plant, and specific storage bin (silo) if used.

c. Date and time of day.

d. Mixture Designation If RAP is used, the plant printouts shall include RAP dry weight,
percentage and daily moisture content. If WMA technology is used, the technology
and the additive rate or the water injection rate must be noted on the ticket. Class 3
mixtures for machine-placed curbing must state "curb mix only".
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e. Net weight of mixture loaded into truck (When RAP is used, RAP moisture shall be
excluded from mixture net weight).

f. Gross weight (Either equal to the net weight plus the tare weight or the loaded scale

weight).

. Tare weight of truck — Daily scale weight.

. Project number, purchase order number, name of Contractor (if Contractor other than

Producer).

i. Truck number for specific identification of truck.

J- Individual aggregate, RAP, and virgin asphalt high/target/low weights shall be printed
on batch plant tickets (For drum plants and silo loadings, the plant printouts shall be
printed out at 5 minute intervals maintained by the vendor for a period of three years
after the completion of the project).

k. For every mixture designation the running daily total delivered and sequential load
number.

= (@}

The net weight of mixture loaded into the truck must be equal to the cumulative measured
weight of its components.

The Contractor must notify the Engineer immediately if, during the production day, there is a
malfunction of the weighing or recording system in the automated plant or truck-weighing
scales. Manually written tickets containing all required information will be allowed for one
hour, but for no longer, provided that each load is weighed on State-approved scales. At the
Engineer’s sole discretion, trucks may be approved to leave the plant if a State inspector is
present to monitor weighing. If such a malfunction is not fixed within forty-eight hours,
mixture will not be approved to leave the plant until the system is fixed to the Engineer's
satisfaction. No damages will be considered should the State be unable to provide an inspector
at the plant.

The State reserves the right to have an inspector present to monitor batching and /or weighing
operations.

2. Transportation of Mixture: Trucks with loads of bituminous concrete being delivered to
State projects must not exceed the statutory or permitted load limits referred to as gross vehicle
weight (GVW). The Contractor shall furnish a list of all vehicles and allowable weights
transporting mixture.

The State reserves the right to check the gross and tare weight of any delivery truck. A
variation of 0.4 percent or less in the gross or tare weight shown on the delivery ticket and the
certified scale weight shall be considered evidence that the weight shown on the delivery ticket
is correct. If the gross or tare weight varies from that shown on the delivery ticket by more than
0.4 percent, the Engineer will recalculate the net weight. The Contractor shall take action to
correct discrepancy to the satisfaction of the Engineer.

If a truck delivers mixture to the project and the ticket indicates that the truck is overweight, the

load will not be rejected but a “Measured Weight Adjustment” will be taken in accordance with
Article 4.06.04.
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The mixture shall be transported from the mixing plant in trucks that have previously been
cleaned of all foreign material and that have no gaps through which mixture might inadvertently
escape. The Contractor shall take care in loading trucks uniformly so that segregation is
minimized. Loaded trucks shall be tightly covered with waterproof covers acceptable to the
Engineer. Mesh covers are prohibited. The front and rear of the cover must be fastened to
minimize air infiltration. The Contractor shall assure that all trucks are in conformance with
this specification. Trucks found not to be in conformance shall not be allowed to be loaded
until re-inspected to the satisfaction of the Engineer.

Truck body coating and cleaning agents must not have a deleterious effect on the transported
mixture. The use of solvents or fuel oil, in any concentration, is strictly prohibited for the
coating of the inside of truck bodies. When acceptable coating or agents are applied, truck
bodies shall be raised immediately prior to loading to remove any excess agent in an
environmentally acceptable manner.

3. Paving Equipment: The Contractor shall have the necessary paving and compaction
equipment at the project site to perform the work. All equipment shall be in good working
order and any equipment that is worn, defective or inadequate for performance of the work shall
be repaired or replaced by the Contractor to the satisfaction of the Engineer. During the paving
operation, the use of solvents or fuel oil, in any concentration, is strictly prohibited as a release
agent or cleaner on any paving equipment (i.e., rollers, pavers, transfer devices, etc.).

Refueling of equipment is prohibited in any location on the paving project where fuel might
come in contact with bituminous concrete mixtures already placed or to be placed. Solvents for
use in cleaning mechanical equipment or hand tools shall be stored clear of areas paved or to be
paved. Before any such equipment and tools are cleaned, they shall be moved off the paved or
to be paved area; and they shall not be returned for use until after they have been allowed to dry.

Pavers: Each paver shall have a receiving hopper with sufficient capacity to provide for a
uniform spreading operation and a distribution system that places the mix uniformly, without
segregation. The paver shall be equipped with and use a vibratory screed system with heaters or
burners. The screed system shall be capable of producing a finished surface of the required
evenness and texture without tearing, shoving, or gouging the mixture. Pavers with extendible
screed units as part of the system shall have auger extensions and tunnel extenders as necessary.
Automatic screed controls for grade and slope shall be used at all times unless otherwise
authorized by the Engineer. The controls shall automatically adjust the screed to compensate
for irregularities in the preceding course or existing base. The controls shall maintain the proper
transverse slope and be readily adjustable, and shall operate from a fixed or moving reference
such as a grade wire or floating beam.

Rollers: All rollers shall be self-propelled and designed for compaction of bituminous concrete.
Rollers types shall include steel-wheeled, pneumatic or a combination thereof and may be
capable of operating in a static or dynamic mode. Rollers that operate in a dynamic mode shall
have drums that use a vibratory or oscillatory system or combination of. The vibratory system
achieves compaction through vertical amplitude forces. Rollers with this system shall be
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equipped with indicators that provide the operator with amplitude, frequency and speed
settings/readouts to measure the impacts per foot during the compaction process. The
oscillatory system achieves compaction through horizontal shear forces. Rollers with this
system shall be equipped with frequency indicators. Rollers can operate in the dynamic mode
using the oscillatory system on concrete structures such as bridges and catch basins if at the
lowest frequency setting.

Pneumatic tire rollers shall be self-propelled and equipped with wide-tread compaction tires
capable of exerting an average contact pressure from 60 to 90 pounds per square inch uniformly
over the surface, adjusting ballast and tire inflation pressure as required. The Contractor shall
furnish evidence regarding tire size; pressure and loading to confirm that the proper contact
pressure is being developed and that the loading and contact pressure are uniform for all wheels.

Lighting: For paving operations, which will be performed during hours of darkness, the paving
equipment shall be equipped with lighting fixtures as described below, or with approved
lighting fixtures of equivalent light output characteristics. A sufficient number of spare lamps
shall be available on site as replacements in the event of failures. The Contractor shall provide
brackets and hardware for mounting light fixtures and generators to suit the configuration of the
rollers and pavers. Mounting brackets and hardware shall provide for secure connection of the
fixtures, minimize vibration, and allow for adjustable positioning and aiming of the light
fixtures. Lighting shall be aimed to maximize the illumination on each task and minimize glare
to passing traffic. The Contractor shall provide generators on rollers and pavers of the type,
size, and wattage, to adequately furnish 120 VV AC of electric power to operate the specified
lighting equipment. A sufficient amount of fuel shall be available on site. There shall be
switches to control the lights. Wiring shall be weatherproof and installed to all applicable
codes. The minimum lighting requirements are found in tables 4.06-1 and 4.06-2:

Table 4.06-1: Paver Lighting

Fixture Quantity Remarks
Type A 3 Mount over screed area
Type B (narrow) or Type C (spot) 2 Aim to auger and guideline
Type B (wide) or Type C (flood) 2 Aim 25 feet behind paving machine
Table 4.06-2: Roller Lighting
Fixture* Quantity Remarks
Type B (wide) 2 Aim 50 feet in front of and behind roller
Type B (harrow) 2 Aim 100 feet in front of and behind roller
OR
Type C (flood) 2 Aim 50 feet in front of and behind roller
Type C (spot) 2 Aim 100 feet in front of and behind roller

*All fixtures shall be mounted above the roller.

Type A: Fluorescent fixture shall be heavy-duty industrial type. It shall be enclosed and
sealed to keep out dirt and dampness. It shall be UL listed as suitable for wet locations.
The fixture shall contain two 4-foot long lamps - Type "F48T12CWHO". The integral

AUGUST 2012 13 DANBURY



ballast shall be a high power factor, cold weather ballast, and 120 volts for 800 MA HO
lamps. The housing shall be aluminum, and the lens shall be acrylic with the lens frame
secured to the housing by hinging latches. The fixture shall be horizontal surface
mounting, and be made for continuous row installation.

Type B: The floodlight fixture shall be heavy-duty cast aluminum housing, full swivel
and tilt mounting, tempered-glass lens, sealed door, reflector to provide a wide
distribution or narrow distribution as required, mogul lamp socket for 250 watt Metal
Halide lamp, 120 volt integral ballast, and be UL listed as suitable for wet locations.
Type C: The power beam holder shall have ribbed die cast aluminum housing and a
clear tempered-glass lens to enclose the fixture. There shall be an arm fully adjustable
for aiming, with a male-threaded mount with serrated teeth and lock nuts. There shall be
a 120-volt heatproof socket with extended fixture wiring for an "Extended Mogul End
Prong"” lamp base. The fixture shall have gaskets, and shall be UL listed as suitable for
wet locations. The lamps shall be 1000-watt quartz PAR64, both Q1000PARG64MFL
(flood) and QLO000PARNSP (spot) will be required.

Material Transfer Vehicle (MTV): A MTV shall be used when placing a bituminous concrete
surface course as indicated in the contract documents. A surface course is defined as the total
thickness of the same bituminous concrete mix that extends up to and includes the final wearing
surface whether it is placed in a single or multiple lifts, and regardless of any time delays
between lifts.

The MTV must be a self-propelled vehicle specifically designed for the purpose of delivering
the bituminous concrete mixture from the delivery truck to the paver. The MTV must have the
capability to remix the bituminous concrete mixture.

The use of a MTV will be subject to the requirements stated in Article 1.07.05- Load
Restrictions. The Engineer may limit the use of the vehicle if it is determined that the use of the
MTV may damage highway components, utilities, or bridges. The Contractor shall submit to the
Engineer at time of pre-construction the following information:
- The make and model of the MTV to be used.
- The individual axle weights and axle spacing for each separate piece of paving
equipment (haul vehicle, MTV and paver).
- A working drawing showing the axle spacing in combination with all three pieces of
equipment that will comprise the paving echelon.

4. Seasonal Requirements: Paving including placement of temporary pavements shall be
divided into two seasons, In-Season and Extended Season; In-Season shall be from May 1 —
September 30, and Extended Season shall be from October 1- April 30. The following
requirements shall apply unless otherwise authorized or directed by the Engineer:
e The final lift of bituminous concrete shall not be placed during the Extended Season.
e Bituminous concrete mixes shall not be placed when the air or base temperature is below
40°F.
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e The Contractor’s Quality Control Plan shall include a section on Extended Season
Paving and address mix temperature, paver speed, roller patterns and balancing mixture
delivery and placement operations to meet specification requirements.

5. Superpave Test Section: The Engineer may require the Contractor to place a test section
whenever the requirements of this specification or Section M.04 are not met.

The Contractor shall submit the quantity of mixture to be placed and the location of the test
section for review and acceptance by the Engineer. The equipment used in the construction of a
passing test section shall be used throughout production.

If a test section fails to meet specifications, the Contractor shall stop production, make
necessary adjustments to the job mix formula, plant operations, or procedures for placement and
compaction. The Contractor shall construct test sections, as allowed by the Engineer, until all
the required specifications are met. All test sections shall also be subject to removal as set forth
in Article 1.06.04.

6. Transitions for Roadway Surface: Transitions shall be formed at any point on the roadway
where the pavement surface deviates, vertically, from the uniform longitudinal profile as
specified on the plans. Whether formed by milling or by bituminous concrete mixture, all
transition lengths shall conform to the criteria below unless otherwise specified.

Permanent Transitions: A permanent transition is defined as any transition that remains as a
permanent part of the work. All permanent transitions, leading and trailing ends shall meet the
following length requirements:

a) Posted speed limit is greater than 35 MPH: 30 feet per inch of vertical change (thickness)
b) Posted speed limit is 35 MPH or less: 15 feet per inch of vertical change (thickness).
c) Bridge Overpass and underpass transition length will be 75 feet either

(1) Before and after the bridge expansion joint, or

(2) Before or after the parapet face of the overpass.

In areas where it is impractical to use the above described permanent transition lengths the use
of a shorter permanent transition length may be permitted when approved by the Engineer.

Temporary Transitions: A temporary transition is defined as a transition that does not remain a
permanent part of the work. All temporary transitions shall meet the following length
requirements:
a) Posted speed limit is greater than 35 MPH
(1) Leading Transitions = 15 feet per inch of vertical change (thickness)
(2) Trailing Transitions = 6 feet per inch of vertical change (thickness)
b) Posted speed limit is 35 MPH or less
(1) Leading and Trailing = 4 feet per inch of vertical change (thickness)
Note: Any temporary transition to be in-place over the winter shutdown period, holidays, or
during extended periods of inactivity (more than 7 calendar days) shall conform to the
“Permanent Transition” requirements shown above.
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7. Spreading and Finishing of Mixture: Prior to the placement of the bituminous concrete,
the underlying base course shall be brought to the plan grade and cross section within the
allowable tolerance. Immediately before placing the mixture, the area to be surfaced shall be
cleaned by sweeping or by other means acceptable to the Engineer. The bituminous concrete
mixture shall not be placed whenever the surface is wet or frozen. The Engineer will verify the
mix temperature by means of a probe or infrared type of thermometer. A probe type
thermometer, verified by the Department on an annual basis, must be used in order to reject a
load of mixture based on temperatures outside the range stated in the placement QC plan.

Placement: The bituminous concrete mixture shall be placed and compacted to provide a
smooth, dense surface with a uniform texture and no segregation at the specified thickness and
dimensions indicated in the plans and specifications.

When unforeseen weather conditions prevent further placement of the mix, the Engineer is not
obligated to accept or place the bituminous concrete mixture that is in transit from the plant.

In advance of paving, traffic control requirements shall be set up daily, maintained throughout
placement, and shall not be removed until all associated work including density testing is
completed.

The Contractor shall inspect the newly placed pavement for defects in the mixture or placement
before rolling is started. Any deviation from standard crown or section shall be immediately
remedied by placing additional mixture or removing surplus mixture. Such defects shall be
corrected to the satisfaction of the Engineer.

Where it is impractical due to physical limitations to operate the paving equipment, the
Engineer may permit the use of other methods or equipment. Where hand spreading is
permitted, the mixture shall be placed by means of suitable shovels and other tools, and in a
uniformly loose layer at a thickness that will result in a completed pavement meeting the
designed grade and elevation.

Placement Tolerances: Each lift of bituminous concrete placed at a uniform specified thickness
shall meet the following requirements for thickness and area. Any pavement exceeding these
limits shall be subject to an adjustment or removal. Lift tolerances will not relieve the
Contractor from meeting the final designed grade. Lifts of specified non-uniform thickness, i.e.
wedge or shim course, shall not be subject to thickness and area adjustments.

a) Thickness- Where the total thickness of the lift of mixture exceeds that shown on the
plans beyond the tolerances shown in Table 4.06-3, the longitudinal limits of such
variation including locations and intervals of the measurements will be documented by
the Engineer for use in calculating an adjustment in accordance with Article 4.06.04.

TABLE 4.06-3 Thickness Tolerances

Mixture Designation Lift Tolerance
Class4 and S1 +/- 34 inch
Class 1, 2 and 12 and S0.25, S0.375, S0.5 +/- Y4 inch
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Where the thickness of the lift of mixture is less than that shown on the plans beyond the
tolerances shown in Table 4.06-3, the Contractor, with the approval of the Engineer, shall
take corrective action in accordance with this specification.

b) Area- Where the width of the lift exceeds that shown on the plans by more than the
specified thickness of each lift, the longitudinal limits of such variation including
locations and intervals of the measurements will be documented by the Engineer for use
in calculating the adjustment in Article 4.06.04.

c) Delivered Weight of Mixture - When the delivery ticket shows that the truck exceeds the
allowable gross weight for the vehicle type the quantity of tons representing the
overweight amount will be documented by the Engineer for use in calculating an
adjustment in accordance with Article 4.06.04.

Transverse Joints: All transverse joints shall be formed by saw-cutting a sufficient distance
back from the previous run, existing bituminous concrete pavement or bituminous concrete
driveways to expose the full thickness of the lift. A brush of tack coat shall be used on any cold
joint immediately prior to additional bituminous concrete mixture being placed.

Tack Coat Application: A thin uniform coating of tack coat shall be applied to the pavement
immediately before overlaying and be allowed sufficient time to break (set). All surfaces in
contact with the bituminous concrete that have been in place longer than 3 calendar days shall
have an application of tack coat. The tack coat shall be applied by a non-gravity pressurized
spray system that results in uniform overlapping coverage at an application rate of 0.03 to 0.05
gallons per square yard for a non-milled surface and an application rate of 0.05 to 0.07 gallons
per square yard for a milled surface. For areas where both milled and un-milled surfaces occur,
the tack coat shall be an application rate of 0.03 to 0.05 gallons per square yard. The Engineer
must approve the equipment and the method of measurement prior to use. The material for tack
coat shall not be heated in excess of 160°F and shall not be further diluted.

Compaction: The Contractor shall compact the mixture to meet the density requirements as
stated in Article 4.06.03 and eliminate all roller marks without displacement, shoving, cracking,
or aggregate breakage.

The Contractor shall only operate rollers in the dynamic mode using the oscillatory system at
the lowest frequency setting on concrete structures such as bridges and catch basins. The use of
the vibratory system on concrete structures is prohibited. Rollers operating in the dynamic mode
shall be shut off when reversing directions.

If the Engineer determines that the use of compaction equipment in the dynamic vibratory mode
may damage highway components, utilities, or adjacent property, the Contractor shall provide
alternate compaction equipment. The Engineer may allow the Contractor to operate rollers in
the dynamic mode using the oscillatory system at the lowest frequency setting.

These allowances will not relieve the Contractor from meeting pavement compaction
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requirements.

Surface Requirements: The pavement surface of any lift shall meet the following requirements
for smoothness and uniformity. Any irregularity of the surface exceeding these requirements
shall be corrected by the Contractor.

a) Smoothness- Each lift of the surface course shall not vary more than % inch from a
Contractor-supplied 10 foot straightedge. For all other lifts of bituminous concrete, the
tolerance shall be 3% inch. Such tolerance will apply to all paved areas.

b) Uniformity- The paved surface shall not exhibit segregation, rutting, cracking,
disintegration, flushing or vary in composition as determined by the Engineer.

8. Longitudinal Joint Construction Methods: Unless noted on the plans or the contract
documents or directed by the Engineer, the Contractor shall use Method I- Notched Wedge
Joint (see figure 4.06-1) when constructing longitudinal joints where lift thicknesses are
between 1% and 3 inches, except for S1 and Class 4 mixes. Method |1 Butt Joint (see figure
4.06-2) shall be used for lifts less than 1Y% inches or greater than 3 inches, and S1 and Class 4
mixes. During placement of multiple lifts of bituminous concrete, the longitudinal joint shall be
constructed in such a manner that it is located at least 6 inches from the joint in the lift
immediately below. The joint in the final lift shall be at the centerline or at lane lines. Each
longitudinal joint shall maintain a consistent offset from the centerline of the roadway along its
entire length.

Method | - Notched Wedge Joint:

Figure 4.06-1

Hot side

Cold Side T

Lift
Top ,
Vertical Notch _ Thickness
]/2”_ 1,, 1 l/2 _ 3

Tack coat e l

Bottom
Vertical Notch

8”7 —12” Taper

A notched wedge joint shall be constructed, as shown in the figure using a device that is capable
of adjusting the top and bottom vertical notches independently and is attached to the paver
screed.

The taper portion of the joint must be placed over the longitudinal joint in the lift immediately
below. The top vertical notch must be located at the centerline or lane line in the final lift. The
requirement for paving full width “curb to curb” as described in Method I may be waived if
addressed in the QC plan and approved by the Engineer.
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The taper portion of the wedge joint shall be compacted and not be exposed to traffic for more
than 5 calendar days.

The pavement surface under the wedge joint must have an application of tack coat material.
Prior to placing the completing pass (hot side), an application of tack coat must be applied to the
exposed surface of the tapered section; regardless of time elapsed between paver passes. The in-
place time allowance described in Sub article 4.06.03-7 does not apply to joint construction.

Any exposed wedge joint must be located to allow for the free draining of water from the road
surface.

The Engineer reserves the right to define the paving limits when using a wedge joint that will be
exposed to traffic.

Method Il - Butt Joint:

Figure 4.06-2

f

Lift Thickness
Joint—> Less than 1 147
Hot side Cold Side 2(}1"63161" than 3

When adjoining passes are placed, the Contractor shall utilize equipment that creates a near
vertical edge (refer to figure). The completing pass (hot side) shall have sufficient mixture so
that the compacted thickness is not less than the previous pass (cold side). The end gate on the
paver should be set so there is an overlap onto the cold side of the joint.

The Contractor shall not allow any butt joint to be incomplete at the end of a work shift unless
otherwise allowed by the Engineer. When using this method, the Contractor is not allowed to
leave a vertical edge exposed at the end of a work shift and must complete paving of the
roadway full width “curb to curb.”

Method 111- Butt Joint with Hot Poured Rubberized Asphalt Treatment: When required
by the contract or allowed by the Engineer, Method 111 (see figure 4.06-3) may be used.
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Figure 4.06-3

Hot poured rubberized
8 asphalt treatment
Hot side Cold Side %

All of the requirements of Method Il must be met with Method I11. In addition, the longitudinal
vertical edge must be treated with a joint seal material meeting the requirements of Section
M.04 prior to placing a completing pass. The joint seal material shall be applied in accordance
with the manufacturer’s recommendation so as to provide a uniform coverage and avoid excess
bleeding onto the newly placed pavement.

9. Contractor Quality Control (QC) Requirements for Placement:

The Contractor shall be responsible for maintaining adequate quality control procedures
throughout the placement operations. Therefore, the Contractor must ensure that the materials,
mixture and work provided by Subcontractors, Suppliers and Producers also meet contract
specification requirements.

Quality Control Plan: Prior to placement the Contractor shall submit a QCP to the Engineer for
approval. The QCP shall be in the format provided by the Engineer. Work covered by the QCP
shall not commence until the Engineer’s comments have been incorporated into the QCP. The
QCP shall detail every aspect of the placement process. Information provided shall include the
organization and procedures which the Contractor shall use to control all project site activity.
The QCP must address the actions, inspection, or sampling and testing necessary to keep the
production and placement operations in control, to determine when an operation has gone out of
control and to respond to correct the situation in a timely fashion. The QCP shall also include
details on when and who will communicate with personnel at the bituminous concrete plant to
determine when immediate changes to the production or placement processes are needed, and to
implement the required changes.

In addition the QCP shall also include the name and qualifications of a Quality Control
Manager (QCM). The QCM shall be responsible for the administration of the QCP, and any
modifications that may become necessary. The QCM shall have the ability to direct all
Contractor personnel on the project during paving operations. All Contractor sampling,
inspection and test reports shall be reviewed and signed by the QCM prior to submittal to the
Engineer.

Approval of the QCP will be based on the inclusion of all of the required information. Approval
of the QCP does not relieve the Contractor of its responsibility to comply with the project
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specifications. The Contractor may modify the QCP as work progresses and must document the
changes in writing prior to commencing the next paving operation. These changes include but
are not limited to changes in quality control procedures or personnel. Placement may be
suspended by the Engineer until the revisions to the QCP have been put into effect.

The Quality Control Plan shall also include the name and qualifications of any outside testing
laboratory performing any QC functions on behalf of the Contractor.

Quality Control Inspection, Sampling and Testing: The Contractor shall perform all quality
control sampling and testing, provide inspection, and exercise management control to ensure
that bituminous concrete production and placement conforms to the requirements as outlined in
its QCP during all phases of the work.

a) Control Charts: The Contractor shall develop and maintain density control charts and
shall submit them to the Engineer. The control charts shall include the project number, test
numbers, test parameter, applicable upper and lower specification limits, and test data. The
control charts shall be used as part of the quality control system to document the placement
process. The control chart(s) shall be updated each day of production, and e a copy shall be
submitted prior to the next day's production.

b) Records of Inspection and Testing: For each day of placement, the Contractor shall
document all test results and inspections on forms approved by the Engineer. The document
shall be certified by the Quality Control Manager or his representative that the information
in the document is accurate, and that all work complies with the requirements of the
contract.

The Contractor shall submit complete and accurate density sampling, testing and inspection
documents to the Engineer within 48 hours. The documents shall be submitted in a manner
acceptable to the Engineer.

The Contractor may obtain one (1) mat core and one (1) joint core per day for process control,
provided this process is detailed in the QCP. The results of these process control cores shall not
be used to dispute the Department determinations from the acceptance cores. The Contractor
shall submit the location of each process control core to the Engineer for approval prior to
taking the core. Additional cores may be obtained to correlate a density gauge used by the
contractor for quality control as approved by the Engineer. The core holes shall be filled to the
same requirements described in Sub article 4.06.03-10.

10. Density Testing of Bituminous Concrete Utilizing Core Samples: This procedure
describes the frequency and the method the Contractor shall use to obtain pavement cores for
acceptance from the project. Coring shall be performed on each lift specified to a thickness of
one and one-half (1 ¥2) inches or more. Each lift including the longitudinal joints shall be
compacted to the degree specified in Tables 4.06-9 and 4.06-10. The density of each core shall
be determined using the production lot’s average maximum theoretical gravity established from
the plant production testing. Bituminous concrete Class 4 and HMA S1 are excluded from the
longitudinal joint density requirements.
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The Contractor shall extract cores (4 or 6 inch diameter for S0.25, S0.375 and S0.5 mixes, 6
inch diameter for S1.0 mixtures -wet sawed) from sampling locations determined by the
Engineer. The Engineer must witness the extraction and labeling of cores, as well as the filling
of the core holes. The cores shall be labeled by the Contractor with the project number, lot
number, and sub-lot number on the top surface of the core. When labeling the core lot number,
include whether the core is from a mat lot or joint lot by using an “M” for a mat core and “J” for
a joint core. For example, a core from the first sub-lot of the first mat lot shall be labeled with
“Lot M1 — 1”. The first number refers to the lot and the second number refers to the sub-lot.
Refer to Figure 4.06-4. The side of the cores shall be labeled with the core lot number and date
placed. The project inspector shall fill out a MAT-109 containing the same information to
accompany the cores. The Contractor shall deliver the cores and MAT-109 to the Department’s
Central Testing Lab in a safe manner to ensure no damage occurs to the cores. The Contractor
shall use a container approved by the Engineer. In general the container shall consist of an
attached lid container made out of plastic capable of being locked shut and tamper proof. The
Contractor shall use foam, bubble wrap, or another suitable material to prevent the cores from
being damaged during transportation. Once the cores and MAT-109 are in the container the
Engineer will secure the lid using a security seal. The security seal’s identification number
must be documented on the MAT-109. The Central Lab will break the security seal and take
possession of the cores upon receipt.

Figure 4.06-4

Project # > 85-219

Lot (M or J) # > Lot M1 -1

NS

Frequency of sampling is in accordance with the following tables:

TABLE 4.06-4 - TESTING REQUIREMENT FOR BRIDGE DENSITY LOT

Length of Each MAT - JOINT -
Structure (Feet) No. of Cores No. of cores
<500’ See Table 4.06-5(A or B) See Table 4.06-5(A or B)
501° —1500° 3 3
1501 — 2500’ 4 4
2501’ and greater o) o)

All material placed on structures less than or equal to 500 feet in length shall be included as part

of a standard lot as follows:

TABLE 4.06-5A — TESTING REQUIREMENT FOR DENSITY LOTS

> 500 TONS
Target Lot
Lot Type No. of Mat Cores No. of Joint Cores Size (Tons)
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Lot Without Bridge™ 4 4 2000

1 per structure 1 per structure
Lot With 4 plus (<300%) (<300%)
Bridge(s)®® 2 per structure 4plus 1= per structure 2000
(301° — 500) (301° — 500)
TABLE 4.06-5B — TESTING REQUIREMENT FOR DENSITY LOTS
<500 TONS
Lot Type Lot Size
No. of Mat Cores No. of Joint Cores (Tons)
Lot Without Bridge™ 3 3 1 per lift
Lot With .
Bridge(s)(l)(z) 3 3 1 per lift

Note (1): The number of “Required Paver Passes for Full Width” shall be used to determine the sub-lot sizes within
the lot. The number of paver passes for full width is determined by the contractor.

Note (2): If a non-bridge mat or joint core location randomly falls on a structure, the core is to be obtained on the
structure in addition to the core(s) required on the structure.

A density lot will be complete when the full designed paving width of the established lot length
has been completed and shall include all longitudinal joints that exist between the curb lines
regardless of date(s) paved. Quantity of material placed on structures less than or equal to 500
feet long is inclusive of the standard lot. Prior to paving, the total length of the project to be
paved shall be split up into lots that contain approximately 2000 tons each. Areas such as
highway ramps may be combined to create one lot. In general, combined areas should be set up
to target a 2000 ton lot size. One adjustment will apply for each lot. The tons shall be
determined using the yield calculation in Article 4.06.04. The last lot shall be the difference
between the total payable tons for the project and the sum of the previous lots.

After the compaction process has been completed, the material shall be allowed to cool
sufficiently to allow the cutting and removal of the core without damage. The Contractor shall
core to a depth that allows extraction so that the uppermost layer being tested for density will
not be affected.

A mat core shall not be taken any closer than one foot from the edge of a paver pass. If a
random number locates a core less than one foot from any edge, locate the core so that the
sample is one foot from the edge.

Joint cores must be taken so that the center of the core is 5 inches from the visible joint on the
hot mat side. Refer to figure 4.06-5.
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Figure 4.06-5

| 5" from Visible Joint

. Cold Side
Hot side

Lift
Top _
Vertical Notch Thlc,lfnesi
1/279 _ 1,, 1 1/2 _ 3

l

Bottom
Vertical Notch
Tack coat

87 —12” Taper

Cores may be obtained daily or weekly. All cores must be cut within 5 calendar days of
placement. Any core that is damaged or obviously defective while being obtained will be
replaced with a new core from a location within 2 feet measured in a longitudinal direction.

Core holes shall be filled immediately upon core extraction. Prior to being filled, the hole shall
be prepared by removing any free water and applying tack coat using a brush or other means to
uniformly cover the cut surface. The core hole shall be filled with a mixture containing the same
nominal maximum aggregate size and compacted with a hand compactor or other mechanical
means to the maximum compaction possible. The bituminous concrete mixture shall be
compacted to 4 inch above the finished pavement prior to opening the roadway to traffic.

11. Acceptance Inspection, Sampling and Testing: Inspection, sampling, and testing to be
used by the Engineer shall be performed at the minimum frequency specified in Section M.04
and stated herein.

Sampling for acceptance shall be established using ASTM D 3665, or a statistically based
procedure of random sampling approved by the Engineer.

Plant Material Acceptance: The Contractor shall provide the required acceptance sampling,
testing and inspection during all phases of the work in accordance with Section M.04. The
Department will perform verification testing on the Contractor’s acceptance test results. Should
binder content or air void results exceed the specified tolerances in the Department’s current
QA Program for Materials, Acceptance and Assurance Testing Policies and Procedures, the
Department will investigate to determine an assignable cause. Contractor’s test results for a
subject lot or sub lot may be replaced with verification’s result for the purpose of assessing
adjustments. The verification procedure is included in the Department’s current QA Program
for Materials.
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Density Acceptance: The Engineer will perform all acceptance testing on the cores in
accordance with AASHTO T 331(M).

12. Density Dispute Resolution Process: The Contractor and Engineer will work in
partnership to avoid potential conflicts and to resolve any differences that may arise during
quality control or acceptance testing for density. Both parties will review their sampling and
testing procedures and results and share their findings. If the Contractor disputes the Engineer’s
test results, the Contractor must submit in writing a request to initiate the Dispute Resolution
Process within 10 calendar days of the notification of the test results. No request for dispute
resolution will be allowed unless the Contractor provides quality control results within the
timeframe described in Sub article 4.06.03-9 supporting its position. Should the dispute not be
resolved through evaluation of existing testing data or procedures, the Engineer may authorize
the Contractor to obtain a new set of core samples per disputed lot. The core samples must be
extracted no later than 30 calendar days from the date of Engineer’s authorization. The number
and type (mat, joint, or structure) of the cores taken for dispute resolution must reflect the
number and type of the cores taken for acceptance. The location of each core shall be 36” from
the original acceptance core location forward along a line parallel to the baseline that results in
the same type (mat, joint, or structure) of core. All such core samples shall be extracted and
filled using the procedure outlined in Article 4.06.03. The results from the dispute resolution
cores shall be added to the results from the acceptance cores and averaged for determining the
final in-place density value.

13. Corrective Work Procedures: Any portion of the completed pavement that does not meet
the requirements of the specification shall be corrected at the expense of the Contractor. Any
corrective courses placed as the final wearing surface shall not be less than 1% inches in
thickness after compaction.

If pavement placed by the Contractor does not meet the specifications, and the Engineer
requires its replacement or correction, the Contractor shall:

a) Propose a corrective procedure to the Engineer for review and approval prior to any
corrective work commencing. The proposal shall include:
- Limits of pavement to be replaced or corrected, indicating stationing or other
landmarks that are readily distinguishable.
- Proposed work schedule.
- Construction method and sequence of operations.
- Methods of maintenance and protection of traffic.
- Material sources.
- Names and telephone numbers of supervising personnel.

b) Perform all corrective work in accordance with the Contract and the approved corrective
procedure.

14. Protection of the Work: The Contractor shall protect all sections of the newly finished
pavement from damage that may occur as a result of the Contractor’s operations for the duration
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of the Project. Prior to the Engineer’s authorization to open the pavement to traffic, the
Contractor is responsible to protect the pavement from damage.

15. Cut Bituminous Concrete Pavement: Work under this item shall consist of making a
straight-line cut in the bituminous concrete pavement to the lines delineated on the plans or as
directed by the Engineer. The cut shall provide a straight, clean, vertical face with no cracking,
tearing or breakage along the cut edge.

4.06.04—Method of Measurement:

1. Bituminous Concrete Class () or HMA S* or PMA S*: The quantity of bituminous
concrete measured for payment will be determined by the documented net weight in tons
accepted by the Engineer in accordance with this specification and Section M.04.

2. Adjustments: Adjustments may be applied to bituminous concrete quantities and will be
measured for payment using the following formulas:

Yield Factor for Adjustment Calculation = 0.0575 Tons/SY/inch
Actual Area = [(Measured Length (ft)) x (Avg. of width measurements (ft))]

Actual Thickness (t) = Total tons delivered / [Actual Area (SY) x 0.0575
Tons/SY/inch]

a) Area: If the average width exceeds the allowable tolerance, an adjustment will be made
using the following formula. The tolerance for width is equal to the specified thickness
(in.) of the lift being placed.

Tons Adjusted for Area (Ta) = [(L X Wag;)/9] X (t) X 0.0575 Tons/SY/inch = (-) Tons

Where: L = Length (ft)
(t) = Actual thickness (inches)
Wag; = (Designed width (ft) + tolerance /12) - Measured Width)

b) Thickness: If the actual thickness is less than the allowable tolerance, the Contractor
shall submit a repair procedure to the Engineer for approval. If the actual thickness
exceeds the allowable tolerance, an adjustment will be made using the following
formula:

Tons Adjusted for Thickness (Tt) = A X tygj X 0.0575 = (-) Tons

Where: A = Area = {[L x (Designed width + tolerance (lift thickness)/12)] / 9}
tagj = Adjusted thickness = [(Dt + tolerance) - Actual thickness]
Dt = Designed thickness (inches)
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¢) Weight: If the quantity of bituminous concrete representing the mixture delivered to the
project is in excess of the allowable gross vehicle weight (GVW) for each vehicle, an

d)

adjustment will be made using the following formula:

Tons Adjusted for Weight (Tw) = GVW — DGW= (-) Tons

Where: DGW = Delivered gross weight as shown on the delivery ticket or
measured on a certified scale.

Mixture Adjustment: If the quantity of bituminous concrete representing the produced
mixture exceeds one or more of the production tolerances for Marshall (Table 4.06-6) or
Superpave mix designs (Table 4.06-7 and 4.06-8) , an adjustment will be made using the
following formulas. The Department’s Division of Material Testing will calculate the
daily adjustment values for Typ and Tsp.

(1) Marshall Design- The tolerances shown in Table 4.06-6 for gradation and binder
content will be used to determine whether a mixture adjustment will apply. If
the mixture does not meet the requirements of Section M.04, an adjustment will

be computed using the following formula:

Tons Adjusted for Marshall Design (Typ) =M x 0.10

Where: M= Tons of bituminous concrete mixture exceeding the tolerances in Table

4.06-5.

TABLE 4.06-6

TOLERANCES FOR CONSECUTIVE TESTS (MARSHALL)

Classes Criteria % Tolerances (+/-)

- Binder 0.4

1,2,4,5 5A &5B #200 2.0
1,2,4 #50 4
1,2,5 5A &5B #30 5
1,2,4,5 5A &5B #8 6
1,2,4,5 5A &5B #4 7
1,2,4,5 5A &5B % & Y2 inch 8

(2) Superpave Design- The adjustment values in Table 4.06-7 and 4.06-8 shall be
calculated for each sub lot based on the Air Void and Liquid Binder Content test
results for that sub lot. The total adjustment for each day’s production (lot) will be

computed using tables and the following formulas:

Tons Adjusted for Superpave Design (Tsp) = [(AdjAV: + AdjPB;) / 100] X Tons

Percent Adjustment for Air Voids = AdjAV: = [AdjJAV; + AdjJAV, + AdJAV; + ... +

AdjAV,)] In

AUGUST 2012

27

DANBURY



Where: AdjAV:= Total percent air void adjustment value for the lot

AdjAV; = Adjustment value from Table 4.06-7 resulting from each sub

lot or the average of the adjustment values resulting from multiple tests within a
sub lot, as approved by the Engineer.

n = number of sub lots based on Table M.04.03-1

TABLE 4.06-7
ADJUSTMENT VALUES FOR AIR VOIDS (SUPERPAVE)

Adjustment Value
(AdjAVi) (%)

S0.25, S0.375, S0.5, S1
Air Voids (AV)

+2.5 38-4.2
+3.125%(AV-3) 3.0-3.7
-3.125%(AV-5) 43-50
20%(AV-3) 23-29
-20*(AV-5) 5157
-20.0 <22 or >5.8

Percent Adjustment for Liquid Binder = AdjPB; = [(AdjPB; + AdjPB, + AdjPB; +

... +AdjPB,)]/n

Where: AdjPB= Total percent liquid binder adjustment value for the lot
AdjPB; = Adjustment value from Table 4.06-7 resulting from each sub

lot

n = number of binder tests in a production lot

TABLE 4.06-8

Adjustment Value
(AdjAV)) (%)

S0.25, S0.375, S0.5, S1
Pb (refer to Table M.04.03-5)

0.0

Equal to or above the min. liquid content

-10.0

Below the min. liquid content

e) Density Adjustment: The quantity of bituminous concrete measured for payment for a

specified lift of pavement 1% inches or greater may be adjusted for density. Separate
density adjustments will be made for each lot and will not be combined to establish one
density adjustment. If either the Mat or Joint adjustment value is “remove and replace”,
the density lot shall be removed and replaced (curb to curb).

Tons Adjusted for Density (Tp) = [{(PAm X .50) + (PA; x .50)} / 100] X Density Lot

Tons
Where: Tp = Total tons adjusted for density for each lot
PAwm = Mat density percent adjustment from Table 4.06-9
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PA; = Joint density percent adjustment from Table 4.06-10

TABLE 4.06-9

ADJUSTMENT VALUES FOR PAVEMENT MAT DENSITY

Average Core Result

Percent Adjustment (Bridge and Non-Bridge)

Percent Mat Density 1.2)
97.1 - 100 -1.667*(ACRPD-98.5)
94.5-97.0 +2.5
93.5-944 +2.5*(ACRPD-93.5)
92.0-934 0
90.0-91.9 -5*(92-ACRPD)
88.0 - 89.9 -10*(91-ACRPD)
87.0-87.9 -30
86.9 or less Remove and Replace (curb to curb)

TABLE 4.06-10

ADJUSTMENT VALUES FOR PAVEMENT JOINT DENSITY

Average Core Result

Percent Adjustment (Bridge and Non-Bridge)

Percent Joint Density 12
97.1-100 -1.667*(ACRPD-98.5)
93.5-97.0 +2.5
92.0-934 +1.667*(ACRPD-92)
91.0-91.9 0
89.0-90.9 -7.5%(91-ACRPD)
88.0-88.9 -15*(90-ACRPD)
87.0-87.9 -30
86.9 or less Remove and Replace (curb to curb)

(1) ACRPD = Average Core Result Percent Density
(2) All Percent Adjustments to be rounded to the second decimal place. For example, 1.667 is to be rounded to

1.67.

3. Transitions for Roadway Surface: The installation of permanent transitions shall be
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measured under the appropriate item used in the formation of the transition.

The quantity of material used for the installation of temporary transitions shall be measured for
payment under the appropriate item used in the formation of the transition. The installation and
removal of a bond breaker, and the removal and disposal of any temporary transition formed by
milling or with bituminous concrete pavement is not measured for payment.

4. Cut Bituminous Concrete Pavement: The quantity of bituminous concrete pavement cut
will be measured in accordance with Article 2.02.04.

5. Material for Tack Coat: The quantity of tack coat will be measured for payment by the
number of gallons furnished and applied on the Project and approved by the Engineer. No tack
coat material shall be included that is placed in excess of the tolerance described in Article
4.06.03.

Method of Measurement:

a. Container Method- Material furnished in a container will be measured to the nearest %2
gallon. The volume will be determined by either measuring the volume in the original
container by a method approved by the Engineer or using a separate graduated container
capable of measuring the volume to the nearest %2 gallon. The container in which the
material is furnished must include the description of material, including lot number or
batch number and manufacturer or product source.

b. Truck Method- The Engineer will establish a weight per gallon of the bituminous
material based on the specific gravity at 60°F for the material furnished. The number of
gallons furnished will be determined by weighing the material on scales furnished by
and at the expense of the Contractor.

6. Material Transfer Vehicle (MTV) - The furnishing and use of a MTV will be measured
separately for payment based on the actual number of surface course tons delivered to a
paver using the MTV.

4.06.05—Basis of Payment:

1. Bituminous Concrete Class (), HMA S* or PMA S*: The furnishing and placing of
bituminous concrete will be paid for at the Contract unit price per ton for "Bituminous Concrete,
Class ()" or “HMA S*” or “PMA S*”.

- All costs associated with providing illumination of the work area are included in the general
cost of the work.

- All costs associated with constructing longitudinal joints are included in the general cost of the
work.

- All costs associated with obtaining cores for core correlation and dispute resolution are
included in the general cost of the work.

2. Bituminous Concrete Adjustment Costs: The adjustment will be calculated using the
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formulas shown below if all of the measured adjustments in Article 4.06.04 do not equal zero.
A payment will be made for a positive adjustment. A deduction from monies due the
Contractor will be made for a negative adjustment.

Production Lot: [T++ Ta+ Tw+ (Twmp or Tsp)] X Unit Price = Est. (P)
Density Lot: Tp X Unit Price = Est. (D)

Where: Unit Price = Contract unit price per ton per type of mixture
T = Total tons of each adjustment calculated in Article 4.06.04

Est. () = Pay Unit represented in dollars representing incentive or
disincentive.

The estimated cost figure if included in the bid proposal or estimate is not to be altered
in any manner by the bidder. If the bidder should alter the amount shown, the altered
figure will be disregarded and the original cost figure will be used to determine the
amount of the bid for the Contract.

3. Transitions for Roadway Surface: The installation of permanent transitions shall be paid
under the appropriate item used in the formation of the transition. The quantity of material used
for the installation of temporary transitions shall be paid under the appropriate pay item used in
the formation of the transition. The installation and removal of a bond breaker, and the removal
and disposal of any temporary transition formed by milling or with bituminous concrete
pavement is included in the general cost of the work.

4. The cutting of bituminous concrete pavement will be paid in accordance with
Article 2.02.05.

5. Material for tack coat will be paid for at the Contract unit price per gallon for "Material for
Tack Coat".

6. The Material Transfer Vehicle (MTV) will be paid at the Contract unit price per ton for a
"Material Transfer Vehicle”.

Pay ltem* Pay Unit*
Bituminous Concrete, Class () ton
HMA S* ton
PMA S* ton
Bituminous Concrete Adjustment Cost est.
Material for Tack Coat gal.
Material Transfer Vehicle ton

*For contracts administered by the State of Connecticut, Department of Administrative
Services, the pay items and pay units are as shown in contract award price schedule.
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SECTION 12.08 - SIGN FACE-SHEET ALUMINUM

Work under this item shall conform to the requirements of Section 12.08 amended as follows:
General: Delete all references to parapet mounted sign supports.
Avrticle M.18.15 — Sign Mounting Bolts: Replace with the following:

Bolts used for sign mounting shall be stainless steel and conform to ASTM F593, Group 1
or 2 (Alloy Types 304 or 316). Locking nuts shall be stainless steel and shall conform to ASTM

F594 (Alloy Types 304 or 316). Washers shall also be stainless steel and shall conform to ASTM
A240 (Alloy Types 304 or 316).
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SECTION M.04 BITUMINOUS CONCRETE
Section M.04 is being deleted in its entirety and replaced with the following:

M.04.01—Bituminous Concrete Materials and Facilities
M.04.02—Mix Design and Job Mix Formula (JMF)
M.04.03—Production Requirements

M.04.01—Bituminous Concrete Materials and Facilities: Each source of material, and
facility or plant used to produce and test bituminous concrete must be qualified on an annual
basis by the Engineer. Test Procedures and Specifications referenced herein are in accordance
with the latest AASHTO and ASTM Standard Test Procedures and Specifications. Such
references when noted with an (M) have been modified by the Engineer and are detailed in
Table M.04.03-6.

The Contractor shall submit to the Engineer all sources of coarse aggregate, fine aggregate,
mineral filler, PG binder, and if applicable any additives such as but not limited to anti-strip,
warm mix, and polymer modifiers. The Contractor shall submit a Material Safety Data Sheet
(MSDS) for each grade of binder, and additive to be used on the Project. The Contractor shall
not change any material sources without prior approval of the Engineer.

An adequate quantity of each size aggregate, mineral filler, bitumen, and additives, shall be
maintained at the bituminous concrete plant site at all times while the plant is in operation to
ensure that the plant can consistently produce bituminous concrete mixtures that meet the job
mix formula (JMF) as specified in Article M.04.02. The quantity of such material shall be
reviewed by the Engineer on an individual plant basis and is dependent upon the plant's daily
production capacity. A total quantity of any material on site that amounts to less than one day’s
production capacity may be cause for the job mix formula to be rejected.

1. Coarse Aggregate:
a. Requirements: The coarse aggregate shall consist of clean, hard, tough, durable
fragments of crushed stone or crushed gravel of uniform quality. Aggregates from
multiple sources of supply must not be mixed or stored in the same stockpile.

b. Basis of Approval: The request for approval of the source of supply shall include a
washed sieve analysis in accordance with AASHTO T 27. The Gsa, Gsb, and Pw, shall
be determined in accordance with AASHTO T 85. The coarse aggregate must not
contain more than 1% crusher dust, sand, soft disintegrated pieces, mud, dirt, organic
and other injurious materials. When tested for abrasion using AASHTO T 96, the
aggregate loss must not exceed 40%. When tested for soundness using AASHTO T 104
with a magnesium sulfate solution, the coarse aggregate must not have a loss exceeding
10% at the end of 5 cycles.

For all bituminous mixtures, materials shall also meet the coarse aggregate angularity
criteria as specified in Tables M.04.02-2 thru M.04.02-4 for blended aggregates retained
on the #4 sieve when tested according to ASTM D 5821. The amount of aggregate
particles of the coarse aggregate blend retained on the #4 sieve that are flat or elongated

AUGUST 2012 33 DANBURY



shall be determined in accordance with ASTM D 4791 and shall not exceed 10% by
weight when tested to a 3:1 ratio, as shown in Tables M.04.02-2 thru M.04.02-4.

2. Fine Aggregate:
Requirements: The fine aggregate from each source quarry/pit deposit shall consist of
clean, hard, tough, rough-surfaced and angular grains of natural sand; manufactured sand
prepared from washed stone screenings; stone screenings, slag or gravel; or combinations
thereof, after mechanical screening or manufactured by a process approved by the Engineer.
The Contractor is prohibited from mixing two or more sources of fine aggregate on the
ground for the purpose of feeding into a plant.

a. All fine aggregate shall meet the listed criteria shown in items #1 thru #7 of Table
M.04.01-1. Table M.04.01-1 indicates the quality tests and criteria required for all fine
aggregate sources. Individually approved sources of supply shall not be mixed or stored
in the same stockpile. The fine aggregates must be free from injurious amounts of clay,

loam, and other deleterious materials.

For Superpave mixtures, in addition to the above requirements, the fine aggregate
angularity shall be determined by testing the materials passing the #8 sieve in
accordance with AASHTO T 304, Method A. Qualification shall be based on the
criteria listed in Tables M.04.02-2 thru M.04.02-4. The fine aggregate shall also be
tested for clay content as a percentage contained in materials finer than the #8 sieve in
accordance with AASHTO T 176.

Table M.04.01-1: Fine Aggregate Criteria by Pit/Quarry Source

Item | Title AASHTO | Criteria
Protocol(s)
1 Grading T27&T11 | 100% Passing 3/8 inch 95% Passing the #4 min.
2 Absorption T84 3% maximum
3 Plasticity limits T90 0 or not detectable
4 L.A. Wear T 96 50% maximum(fine agg. particle size # 8 and above)
5 Soundness by T 104 20% maximum @ 5 cycles
Magnesium Sulfate
6 Clay Lumps and Friable | T 112 3% maximum
Particles
7 Deleterious Material As determined | Organic or inorganic calcite, hematite, shale, clay or clay
by the lumps, friable materials, coal-lignite, shells, loam, mica,
Engineer clinkers, or organic matter (wood, etc).
-Shall not contain more than 3% by mass of any individual
listed constituent and not more than 5% by mass in total of
all listed constituents.
8 Petrographic Analysis | ASTM Terms defined in Section M.04.01-2c.
C 295
b. Basis of Approval: A Quality Control Plan for Fine Aggregate (QCPFA) provided by the

Contractor shall be submitted for review and approval for each new source documenting
how conformance to Items 1 through 7 as shown in Table M.04.01-1 is monitored. The
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QCPFA must be resubmitted any time the process, location or manner of how the fine
aggregate (FA) is manufactured changes, or as requested by the Engineer. The QCPFA
must include the locations and manufacturing processing methods. The QCPFA for any
source may be suspended by the Engineer due to the production of inconsistent
mixtures.

The Contractor shall submit all test results to the Engineer for review. The Contractor
shall also include a washed sieve analysis in accordance with AASHTO T 27/T 11. Any
fine aggregate component or final combined product shall have 100% passing the 3/8
inch sieve and a minimum of 95% passing the # 4. The Gsa, Gsb, and Pw, shall be
determined in accordance with AASHTO T 84.

The Contractor will be notified by the Engineer if any qualified source of supply fails
any portion of Table M.04.01-1. One retest will be allowed for the Contractor to make
corrections and/or changes to the process. If, upon retest, the material does not meet the
requirements of items 1-7, additional testing will be required in accordance with item 8.

c. The Contractor may provide a Petrographic analysis of the material performed by a third
party acceptable to the Engineer at its” own expense. The Contractor shall submit the
results of the analysis with recommended changes to the manufacturing process to the
Engineer. The Contractor shall submit fine aggregate samples for testing by the
Engineer after the recommended changes have been made.

The Contractor may request the use of such fine aggregate on select project(s) for certain
applications of bituminous concrete pavement. Such material will be monitored for a
period no less than 48 months, at no cost to the State. Terms of any evaluation and
suitable application will be determined by the Engineer.

3. Mineral Filler:

a. Requirements: Mineral filler shall consist of finely divided mineral matter such as rock
dust, including limestone dust, slag dust, hydrated lime, hydraulic cement, or other
accepted mineral matter. At the time of use it shall be freely flowing and devoid of
agglomerations. Mineral filler shall be introduced and controlled at all times during
production in a manner acceptable to the Engineer.

b. Basis of Approval: The request for approval of the source of supply shall include the
location, manufacturing process, handling and storage methods for the material. Mineral
filler shall conform to the requirements of AASHTO M-17

4. Liquid Bituminous Materials:
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a. General:

i Liquid PG binders shall be uniformly mixed and blended and be free of contaminants
such as fuel oils and other solvents. Binders shall be properly heated and stored to
prevent damage or separation.

ii. The blending at mixing plants of PG binder from different suppliers is strictly
prohibited. Contractors who blend PG binders will be classified as a supplier and will
be required to certify the binder in accordance with AASHTO R-26(M). The binder
shall meet the requirements of AASHTO M-320(M) and AASHTO R-29(M). The
Contractor shall submit a Certified Test Report and bill of lading representing each
delivery in accordance with AASHTO R-26(M). The Certified Test Report must also
indicate the binder specific gravity at 77°F; rotational viscosity at 275°F and 329°F
and the mixing and compaction viscosity-temperature chart for each shipment.

iii. The Contractor shall submit the name(s) of personnel responsible for receipt,
inspection, and record keeping of PG binder materials. Contractor plant personnel
shall document specific storage tank(s) where binder will be transferred and stored
until used, and provide binder samples to the Engineer upon request. The person(s)
shall assure that each shipment (tanker truck) is accompanied by a statement
certifying that the transport vehicle was inspected before loading and was found
acceptable for the material shipped and that the binder will be free of contamination

from any residual material, along with two (2) copies of the bill of lading.

iv.Basis of Approval: The request for approval of the source of supply shall list the
location where the material will be manufactured, and the handling and storage
methods, along with necessary certification in accordance with AASHTO R-26(M).
Only suppliers/refineries that have an approved “Quality Control Plan for
Performance Graded Binders” formatted in accordance with AASHTO R-26(M) will
be allowed to supply PG binders to Department projects.

b. Neat Performance Grade (PG) Binder:

i. PG binder shall be classified by the supplier as a “Neat” binder for each lot and be so
labeled on each bill of lading. Neat PG binders shall be free from modification with:
fillers, extenders, reinforcing agents, adhesion promoters, thermoplastic polymers,
acid modification and other additives, and shall indicate such information on each
bill of lading and certified test report.

ii.  The asphalt binder shall be Performance Grade PG 64-22.

c. Modified Performance Grade (PG) Binder
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Unless otherwise noted, the asphalt binder shall be Performance Grade PG 76-22 asphalt
modified with a Styrene-Butadiene-Styrene (SBS) polymer. The polymer modifier
shall be added at either the refinery or terminal and delivered to the bituminous concrete
production facility as homogenous blend. The stability of the modified binder shall be
verified in accordance with ASTM D7173 using the Dynamic Shear Rheometer (DSR).
The DSR G*/sin(d) results from the top and bottom sections of the ASTM D7173 test
shall not differ by more than 10%. The results of ASTM D7173 shall be included on the
Certified Test Report. The binder shall meet the requirements of AASHTO M-320(M)
and AASHTO R-29(M).

d. Warm Mix Additive or Technoloqgy:

I.  The warm mix additive or technology must be listed on the NEAUPG Qualified
Warm Mix Asphalt (WMA) Technologies List at the time of bid, which may be
accessed online at http://www.neaupg.uconn.edu/wma_info.html.

ii.  The warm mix additive shall be blended with the asphalt binder in accordance with
the manufacturer’s recommendations.

iili.  The blended binder shall meet the requirements of AASHTO M-320(M) and
AASHTO R-29(M) for the specified binder grade. The Contractor shall submit a
Certified Test Report showing the results of the testing demonstrating the binder
grade. In addition, it must include the grade of the virgin binder, the brand name of
the warm mix additive, the manufacturer’s suggested rate for the WMA additive, the
water injection rate (when applicable) and the WMA Technology manufacturer’s
recommended mixing and compaction temperature ranges.

iv.  Cut-backs (medium cure type);

i. Requirements: The liquid petroleum materials shall be produced by fluxing an
asphalt base with appropriate petroleum distillates to produce the grade specified.

ii. Basis of Approval: The request for approval of the source of supply shall be
submitted at least seven days prior to its use listing the location where the materials
will be produced, and manufacturing, processing, handling and storage methods.
The Contractor shall submit a Certified Test Report in accordance with Section 1.06
and a Material Safety Data Sheet (MSDS) for the grade to be used on the Project.
The liquid asphalt shall be MC-250 conforming to AASHTO M-82.

e. Emulsions

i. Requirements: The emulsified asphalt shall be homogeneous and not be used if
exposed to freezing temperatures.
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ii. Basis of Approval: The request for approval of the source of supply must include the
location where the materials will be produced, and manufacturing, processing,
handling and storage methods.

1. Emulsified asphalts shall conform to the requirements of AASHTO M-140.
Materials used for tack coat shall not be diluted and meet grade RS-1. When
ambient temperatures are 80°F and rising, grade SS-1 or SS-lh may be substituted
if accepted by the Engineer. Each shipment shall be accompanied with a
Certified Test Report listing Saybolt viscosity, residue by evaporation,
penetration of residue, and weight per gallon.

2. Cationic emulsified asphalt shall conform to the requirements of AASHTO M-
208(M). Materials used for tack coat shall not be diluted and meet grade CRS-1.
The settlement and demulsibility test will not be performed unless deemed
necessary by the Engineer. When ambient temperatures are 80°F and rising,
grade CSS-1 or CSS-lh may be substituted if accepted by the Engineer. Each
shipment shall be accompanied with a Certified Test Report listing Saybolt
viscosity, residue by evaporation, penetration of residue, and weight per gallon.

5. Reclaimed Asphalt Pavement (RAP):

a. Requirements: RAP shall consist of asphalt pavement constructed with asphalt and
aggregate reclaimed by cold milling or other removal techniques approved by the
Engineer. For bituminous concrete mixtures containing RAP, the Contractor shall
submit a JMF in accordance with Article M.04.02 to the Engineer for review.

b. Basis of Approval: The RAP material will be accepted on the basis of one of the
following criteria:

i. When the source of all RAP material is from pavements previously constructed on
Department projects, the Contractor shall provide a materials certificate listing the
detailed locations and lengths of those pavements and that the RAP is only from
those locations listed.

ii. When the RAP material source or quality is not known, the Contractor shall test the
material and provide the following information along with a request for approval to
the Engineer at least 30 calendar days prior to the start of the paving operation. The
request shall include a material certificate stating that the RAP consists of aggregates
that meet the specification requirements of sub articles M.04.01-1 through 3 and that
the binder in the RAP is substantially free of solvents, tars and other contaminants.
The Contractor is prohibited from using unapproved material on Department projects
and shall take necessary action to prevent contamination of approved RAP stockpiles.
Stockpiles of unapproved material shall remain separate from all other RAP materials
at all times. The request for approval shall include the following:

1. A 50-pound sample of the RAP to be incorporated into the recycled mixture.
2. A 25-pound sample of the extracted aggregate from the RAP.
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3. A statement that RAP material has been crushed to 100% passing the % inch
sieve and remains free from contaminants such as joint compound, wood, plastic,
and metals.

6. Crushed Recycled Container Glass (CRCG):
a. Requirements: The Contractor may propose to use clean and environmentally-
acceptable CRCG in an amount not greater than 5% by weight of total aggregate.

b. Basis of Approval: The Contractor shall submit to the Engineer a request to use CRCG.
The request shall state that the CRCG contains no more than 1% by weight of
contaminants such as paper, plastic and metal and conform to the following gradation:

CRCG Grading Requirements
Sieve Size Percent Passing
3/8-inch 100
No. 4 35-100
No. 200 0.0-10.0

7. Joint Seal Material:
Requirements: Joint seal material shall be a hot-poured rubber compound intended for use in
sealing joints and cracks in bituminous concrete pavements. Joint seal material must meet
the requirements of AASHTO M-324 — Type 2.

8. Plant Requirements:

a. Mixing Plant and Machinery:

The mixing plant used in the preparation of the bituminous concrete shall comply with
AASHTO M-156(M)/ASTM D 995 for a Batch Plant or a Drum Dryer Mixer Plant, and
be approved by the Engineer.

b. Storage Silos:

For all mixes, the Contractor may use silos for short-term storage of Superpave mixtures
with prior notification and approval of the Engineer. A silo must have heated cones and
an unheated silo cylinder if it does not contain a separate internal heating system. Prior
approval must be obtained for storage times greater than those indicated. When multiple
silos are filled, the Contractor shall discharge one silo at a time. Simultaneous discharge
of multiple silos is not permitted.

Type of silo cylinder Maximum storage time for all classes (hr)
HMA WMA/PMA

Open Surge 4 Mfg Recommendations

Unheated — Non-insulated 8 Mfg Recommendations

Unheated — Insulated 18 Mfg Recommendations

Heated —No inertgas  TBD by the Engineer
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c. Documentation System: The mixing plant documentation system shall include
equipment for accurately proportioning the components of the mixture by weight and in
the proper order, controlling the cycle sequence and timing the mixing operations.
Recording equipment shall monitor the batching sequence of each component of the
mixture and produce a printed record of these operations on each delivery ticket, as
specified herein. Material feed controls shall be automatically or manually adjustable to
provide proportions within the tolerances listed below for any batch size.

An asterisk (*) shall be automatically printed next to any individual batch weight(s)
exceeding the tolerances in ASTM D 995 section 8.7.3. The entire batching and mixing
interlock cut-off circuits shall interrupt and stop the automatic batching operations when
an error exceeding the acceptable tolerance occurs in proportioning.

There must be provisions so that scales are not manually adjusted during the printing
process. In addition, the system shall be interlocked to allow printing only when the
scale has come to a complete rest. A unique printed character (m) shall automatically be
printed on the truck and batch plant printout when the automatic batching sequence is
interrupted or switched to auto-manual or full manual during proportioning. For each
day's production, each project shall be provided a clear, legible copy of these recordings
on each delivery ticket.

d. Aggregates: The Contractor shall ensure that aggregate stockpiles are managed to
provide uniform gradation and particle shape, prevent segregation and cross
contamination in a manner acceptable to the Engineer. For drum plants only, the
Contractor shall determine the percent moisture content at a minimum, prior to
production and half way through production.

e. Mixture: The dry and wet mix times shall be sufficient to provide proper coating
(minimum 95% as determined by AASHTO T 195(M)) of all particles with bitumen and
produce a uniform mixture.

The Contractor shall make necessary adjustments to ensure all types of bituminous
concrete mixtures contain no more than 0.5% moisture throughout when tested in
accordance with AASHTO T 329.

f. RAP: The Contractor shall indicate the percent of RAP, the moisture content (as a
minimum determined twice daily — prior to production and halfway through production),
and the net dry weight of RAP added to the mixture on each truck ticket. For each day
of production, the production shall conform to the job mix formula and RAP percentage
and no change shall be made without the prior approval of the Engineer.

g. Asphalt Binder: The last day of every month, a binder log shall be submitted when the
monthly production for the Department exceeds 5000 tons. Blending of PG binders
from different suppliers or grades at the bituminous concrete production facility is
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strictly prohibited.

h. Warm mix additive: For mechanically foamed WMA, the maximum water injection rate
shall not exceed 2.0% water by total weight of binder and the water injection rate shall
be constantly monitored during production.

i. Field Laboratory: The Contractor shall furnish the Engineer an acceptable field
laboratory at the production facility to test bituminous concrete mixtures during
production. The field laboratory shall have a minimum of 300 square feet, have a
potable water source and drainage in accordance with the CT Department of Public
Health Drinking Water Division, be equipped with all necessary testing equipment as
well as with a PC, printer, and telephone with a dedicated hard-wired phone line. In
addition, the PC shall have a high speed internet connection with a minimum upstream
of 384 Kbps and a functioning web browser with unrestricted access to
https://ctmail.ct.gov. This equipment shall be maintained in clean and good working
order at all times and be made available for use by the Engineer.

The laboratory shall be equipped with a suitable heating system capable of maintaining a
minimum temperature of 65°F. It shall be clean and free of all materials and equipment
not associated with the laboratory. Windows shall be installed to provide sufficient light
and ventilation. During summer months adequate cooling or ventilation must be
provided so the indoor air temperature shall not exceed the ambient outdoor
temperature. Light fixtures and outlets shall be installed at convenient locations, and a
telephone shall be within audible range of the testing area. The laboratory shall be
equipped with an adequate workbench that has a suitable length, width, and sampling
tables, and be approved by the Engineer.

The field laboratory testing apparatus, supplies, and safety equipment shall be capable of
performing all tests in their entirety that are referenced in AASHTO R 35(M), Standard
Practice for Superpave Volumetric Design for Hot-Mix Asphalt (HMA) and AASHTO
M 323, Standard Specification for Superpave Volumetric Mix Design. In addition, the
quantity of all equipment and supplies necessary to perform the tests must be sufficient
to initiate and complete the number of tests identified in Table M.04.03-2 for the
quantity of mixture produced at the facility on a daily basis. The Contractor shall ensure
that the Laboratory is adequately supplied at all times during the course of the project
with all necessary testing materials and equipment.

The Contractor shall maintain a list of laboratory equipment used in the acceptance
testing processes including but not limited to, balances, scales, manometer/vacuum
gauge, thermometers, gyratory compactor, clearly showing calibration and/or inspection
dates, in accordance with AASHTO R-18.The Contractor shall notify the Engineer if
any modifications are made to the equipment within the field laboratory. The Contractor
shall take immediate action to replace, repair, and/or recalibrate any piece of equipment
that is out of calibration, malfunctioning, or not in operation.
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M.04.02—Mix Design and Job Mix Formula (JMF)

1. Marshall Method - Class 1, 2, 3, 4, 5, 5A, 5B and 12:

a. Requirements: When specified, the Marshall method shall be employed to develop a
bituminous concrete mix design that includes a JMF consisting of target values for
gradation and bitumen content for each class of bituminous concrete designated for the
project in accordance with the latest Asphalt Institute’s MS-2 manual. Each class of
bituminous concrete must meet the requirements as shown in Table M.04.02-1.

b. Basis of Approval: The Contractor shall submit to the Engineer a request for approval
of the JMF annually in accordance with one of the methods described herein. Prior to
the start of any paving operations, the JMF and production percentage of bitumen must
be accepted by the Engineer, and the Contractor must demonstrate the ability to meet the
accepted JMF and production percentage of bitumen for each class of mixture.
Additionally, the fraction of material retained between any two consecutive sieves shall
not be less than 4%.

The Engineer will test each class of mixture for compliance with the submitted JMF and
Table M.04.02-1. The maximum theoretical density (Gmm) will be determined by
AASHTO T 209(M). If the mixture does not meet the requirements, the JMF shall be
adjusted within the ranges shown in Table M.04.02-1 until an acceptable mixture is
produced. All equipment, tests and computations shall conform to the Marshall method
in accordance with AASHTO T 245(M).

An accepted JMF from the previous operating season may be acceptable to the Engineer
provided that there are no changes in the sources of supply for the coarse aggregate, fine
aggregate, recycled material (if applicable) and the plant operation had been consistently
producing acceptable mixture.

The Contractor shall not change sources of supply after a JMF has been accepted.
Before a new source of supply for materials is used, a new JMF shall be submitted to the
Engineer for approval.

c. Marshall Mixture (Virgin): For bituminous concrete mixtures that contain no recycled
material, the limits prescribed in Table M.04.02-1 govern. The Contractor shall submit
to the Engineer for approval, a JMF with the individual fractions of the aggregate
expressed as percentages of the total weight of the mix and the source(s) of all materials.
The JMF shall indicate two bitumen contents; the JMF target percentage and a
production percentage (actual amount added to mix) of bitumen for each mix class by
total weight. For surface course Class 1, a 0.45 power gradation chart shall also be
submitted on which is plotted the percentage passing each sieve. The JMF shall also
indicate the target temperature of completed mixture as it is dumped from the mixer and
tested in accordance with Article M.04.03.

d. Marshall Mixtures with RAP: In addition to subarticles M.04.02 — 1a through ¢, RAP in
bituminous concrete shall comply with requirements stated in Article M.04.01, and as
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stated herein. Upon approval of the Engineer, a maximum of 15% RAP may be used
with no binder grade modification. RAP material shall not be used with any other
recycling option.
The Contractor may increase the RAP percentage in 5% increments up to a maximum of
30% provided a new JMF is accepted by the Engineer. The following information shall
be included in the JMF submittal:

- Gradation and asphalt content of the RAP.

- Percentage of RAP to be used.

- Virgin aggregate source(s).

- Total binder content based on total mixture weight.

- Production pull percentage of added virgin binder based on total mixture weight.

- Gradation of combined bituminous concrete mixture (including RAP).

- Grade of virgin added, if greater than 15% of total mix weight.

e. Marshall Mixture with CRCG: In addition to subarticle M.04.02 — 1a through c, for
bituminous concrete that contains CRCG, the Contractor shall submit a materials
certificate to the Engineer stating that the mixture and its components comply with
requirements stated in subarticle M.04.01 - (6). Additionally, 1% hydrated lime, or
other accepted non-stripping agent, shall be added to all mixtures containing CRCG.
CRCG material shall not be used with any other recycling option.

2. Cold Patch Method - Class 5, 5A, 5B:

a. Requirements: This mixture must be capable of being stockpiled and workable at all
times. A non-stripping agent accepted by the Engineer shall be used in accordance with
manufacturer's recommendations. The Contractor shall take necessary steps to ensure
that this mixture uses aggregate containing no more than 1% moisture and is not
exposed to any rain, snow, or standing water for a period of 6 hours after being mixed.
This mixture shall be mixed and stockpiled at the point of production on a paved surface
at a height not greater than 4 feet during the first 48 hours prior to its use.

i. Class 5A mixture shall have 3/8 to ¥ inch polypropylene fibers that have been
approved by the Engineer added at a rate of 6 pounds per ton of mixture.

ii. Class 5B mixture shall have ¥ inch polyester fibers that have been approved by the
Engineer added at the rate of 2 1/2 pounds per ton of mixture.

iii. Class 5 mixture shall not contain fibers.
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3. Superpave Design Method — S0.25, S0.375, S0.5, and S1

a. Requirements: The Contractor or its representative shall design and submit Superpave
mix designs annually for approval. The design laboratory developing the mixes shall be
approved by the Engineer. The mix design shall be based on the specified Equivalent
Single-Axle Loads (ESAL). Each bituminous concrete mix type must meet the
requirements shown in Tables M.04.02-2 thru Table M.04.02-5 and in accordance with
AASHTO M 323(M) and AASHTO R 35(M). The mix design shall include the nominal
maximum aggregate size and a JMF consisting of target values for gradation and
bitumen content for each bituminous concrete mix type designated for the project.

The contractor shall provide test results with supporting documentation from an
AASHTO Materials Reference Laboratory (AMRL) with the use of NETTCP Certified
Technicians for the following tests;

1. Aggregate consensus properties for each type & level, as specified in Table
M.04.02-3. In addition the Gsa, Gsh, Pwj, shall also be provided for each
component aggregate.

2. New mixes shall be tested in accordance with AASHTO T 283(M) Standard
Method of Test for Resistance of Compacted Hot-Mix Asphalt (HMA) to
Moisture-Induced Damage, (TSR). The compacted specimens may be fabricated
at a bituminous concrete facility and then tested at an AMRL accredited facility.

The AASHTO T 283(M) test results, specimens, and corresponding JMF sheet
(Form MAT-429s) shall be submitted by the Contractor for review.

The Contractor shall supply the Engineer with 1 gallon of the specified PG binder and 1
gallon of the same PG binder with the warm mix additive blended into it. The MSDS for
the WMA additive shall be included with every submittal.

In addition, minimum binder content values apply to all types of bituminous concrete
mixtures, as stated in Table M.04.02-5. For mixtures containing RAP, the virgin
production and the anticipated proportion of binder contributed by the RAP cannot be
less than the total permitted binder content value for that type nor the JMF minimum
binder content.

i.  Superpave Mixture (virgin): For bituminous concrete mixtures that contain no
recycled material, the limits prescribed in Tables M.04.02-2 thru Table M.04.02-
5 apply. The Contractor shall submit a JMF, on a form provided by the
Engineer, with the individual fractions of the aggregate expressed as percentages
of the total weight of the mix and the source(s) of all materials to the Engineer
for approval. The JMF shall indicate the corrected target binder content and
applicable binder correction factor (ignition oven or extractor) for each mix type
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by total weight of mix. The mineral filler (dust) shall be defined as that portion
of blended mix that passes the #200 sieve by weight when tested in accordance
with AASHTO T 30(M). The dust-to-effective asphalt (D/Pbe) ratio shall be
between 0.6 and 1.2 by weight. The dry/wet mix times and hot bin proportions
(batch plants only) for each type shall be included in the JMF.

The percentage of aggregate passing each sieve shall be plotted on a 0.45 power
gradation chart and shall be submitted for all bituminous concrete mixtures. This chart
shall delineate the percentage of material passing each test sieve size as defined by the
JMF. The percentage of aggregate passing each standard sieve shall fall within the
specified control points, but outside the restricted zone limits as shown in Tables
M.04.02-2 thru Table M.04.02-5. Mixes with documented performance history which
pass through the restricted zone may be permitted for use as long as all other physical
and volumetric criteria meets specifications as specified in Tables M.04.02-2 thru Table
M.04.02-5 and with prior approval from the Engineer. A change in the JMF requires
that a new chart be submitted.

ii.  Superpave Mixtures with RAP: Use of approved RAP may be allowed with the
following conditions:

e RAP amounts up to 15% may be used with no binder grade modification.

e RAP amounts up to 20% may be used provided a new JMF is approved by the
Engineer. The JMF submittal shall include the grade of virgin binder added and
test results that show the combined binder (recovered binder from the RAP,
virgin binder at the mix design proportions and warm mix asphalt additive if
used) meets the requirements of the specified binder grade.

Unless approved by the Engineer, RAP material shall not be used with any other
recycling option.

b. Basis of Approval: On an annual basis, the Contractor shall submit to the Engineer any
bituminous concrete mix design, and JMF anticipated for use on Department projects.
Prior to the start of any paving operations, the mix design and JMF must be approved by
the Engineer. Bituminous concrete mixture supplied to the project without an approved
mix design and JMF will be rejected. The following information must be included in the
mix design submittal:

a. Gradation, specific gravities and asphalt content of the RAP,

b. Source of RAP and percentage to be used.

c. Warm mix Technology and manufacturer’s recommended additive rate and
tolerances, mixing and compaction temperature ranges for the mix with and without
the warm-mix technology incorporated.

d. Result of TSR testing, and if applicable Anti-strip manufacturer, and dosage rate.

e. Target Temperature at plant discharge.
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Note — Testing to be performed shall be done in accordance with section M.04.03.

The JMF shall be accepted if the Plant mixture and materials meet all criteria as
specified in Tables M.04.02-2 thru Table M.04.02-5. If the mixture does not meet the
requirements, the contractor shall adjust the JMF within the ranges shown in Tables
M.04.02-2 thru Table M.04.02-5 until an acceptable mixture is produced. All
equipment, tests, and computations shall conform to the latest AASHTO R-35(M) and
AASHTO M-323(M).

Any JMF, once approved, shall only be acceptable for use when it is produced by the
designated plant, it utilizes the same component aggregates and binder source, and it
continues to meet all criteria as specified herein, and component aggregates are
maintained within the tolerances shown in Table M.04.02-2.

The Contractor shall not change any component source of supply including consensus
properties after a JMF has been accepted. Before a new source of materials is used, a
revised JMF shall be submitted to the Engineer for approval. Any approved JMF
applies only to the plant for which it was submitted. Only one mix with one JMF will be
approved for production at any one time. Switching between approved JMF mixes with
different component percentages or sources of supply is prohibited.

Superpave mixture with CRCG: In addition to subarticles M.04.02 — 3 a through c, for
bituminous concrete mixtures that contain CRCG, the Contractor shall submit a
materials certificate to the Engineer stating that the CRCG complies with requirements
stated in Article M.04.01, as applicable. Additionally, 1% hydrated lime, or other
accepted non-stripping agent, shall be added to all mixtures containing CRCG. CRCG
material shall not be used with any other recycling option.

c. Mix Status: Each facility will have each type of bituminous concrete mixture evaluated
based on the previous year of production, for the next construction paving season, as
determined by the Engineer. Based on the rating a type of mixture receives it will
determine whether the mixture can be produced without the completion of a PPT.
Ratings will be provided to each bituminous concrete producer annually prior to the
beginning of the paving season.

The rating criteria are based on compliance with Air VVoids and Voids in Mineral
Aggregate (VMA\) as indicated in Table M.04.03-3: Superpave Master Range for
Bituminous Concrete Mixture Production, and are as follows:

Criteria A: Based on Air Voids. Percentage of acceptance results with passing air voids.
Criteria B: Based on Air Voids and VMA. The percentage of acceptance results with

passing VMA, and the percentage of acceptance results with passing air voids, will be
averaged.
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The final rating assigned will be the lower of the rating obtained with Criteria A or
Criteria B.

Ratings are defined as:
“A” — Approved:

A rating of “A” is assigned to each mixture type from a production facility with a
current rating of 70% passing or greater.

“PPT” — Pre-Production Trial:
Rating assigned to each mixture type from a production facility when:
1. there are no passing acceptance production results submitted to the
Department from the previous year;
2. there is a source change in one or more aggregate components from
the JMF on record by more than 10% by weight;
there is a change in RAP percentage ,
the mixture has a rating of less than 70% from the previous season;
a new JMF not previously submitted.

ok w

Bituminous concrete mixtures rated with a “PPT” cannot be shipped or used on
Department projects. A passing “PPT” test shall be performed with NETTCP
certified personnel on that type of mixture by the bituminous concrete producer and
meet all specifications (Table M.04.02-2 Table M.04.02-5) before production
shipment may be resumed.

Contractors that have mix types rated a “PPT” may use one of the following methods
to change the rating to an “A.”

Option A: Schedule a day when a Department inspector can be at the facility to
witness a passing “PPT” test or,

Option B: When the Contractor or their representative performs a “PPT” test
without being witnessed by an inspector, the Contractor shall submit the test
results and a split sample including 2 gyratory molds, 5,000 grams of boxed
bituminous concrete for binder and gradation determination, and 5,000 grams of
cooled loose bituminous concrete for Gmm determination for verification testing
and approval. Passing verifications will designate the bituminous concrete type
to be on an “A” status. Failing verifications will require the contractor to submit
additional trials.

Option C: When the Contractor or their representative performs a “PPT” test
without being witnessed by a Department inspector, the Engineer may verify the
mix in the Contractor’s laboratory. Passing verifications will designate the
bituminous concrete type to be an “A” status. Failing verifications will require
the Contractor to submit additional trials.

When Option (A) is used and the “PPT” test meets all specifications, the “PPT”
test is considered a passing test and the rating for that mix is changed to “A”.
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When the “PPT” test is not witnessed, the “PPT” Option (B) or (C) procedure
must be followed. If the “PPT” Option (B) procedure is followed, the mixtures
along with the test results must be delivered to the Materials Testing Lab. The
test results must meet the “C” tolerances established by the Engineer. The
tolerance Table is included in the Department’s current QA Program for
Materials, Acceptance and Assurance Testing Policies and Procedures.

“U” — No Acceptable Mix Design on File:

Rating assigned to a type of mixture that does not have a JMF submitted, or the JMF
submitted has not been approved, or is incomplete. A mix design or JMF must be
submitted annually seven (7) days prior in order to obtain an “A,” or “PPT” status
for that mix. A “U” will be used only to designate the mix status until the mix
design has been approved, and is accompanied with all supporting data as specified.
Bituminous concrete mixtures rated with a “U” cannot be used on Department
projects.
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TABLE M.04.02-5: SUPERPAVE MINIMUM BINDER CONTENT
BY MIX TYPE & LEVEL.

Mix Type Level Binder Content
Minimum @

S0.25 1* 5.6
S0.25 2 5.5
S0.25 3 5.4
S0.375 1* 5.6
S0.375 2 5.5
S0.375 3 54
S0.5 1* 5.0
S0.5 2 4.9
S0.5 3 4.8

S1 1* 4.6

S1 2 4.5

Sl 3 4.4

* NOTE: Level 1 for use by Towns and Municipalities ONLY.

M.04.03— Production Requirements:

1. Quality Control Plan and Processes: The Contractor shall submit a Quality Control Plan
(QCP) for bituminous concrete production specifically for the plant producing the bituminous
concrete mixture for review and approval of the Engineer on an annual basis.

The QCP shall describe the organization and procedures which the Contractor shall use to
administer quality control. The QCP shall include the procedures used to control the
production process, to determine when immediate changes to the processes are needed, and to
implement the required changes. The QCP must detail the inspection, sampling and testing
protocols to be used, and the frequency for each.

Control Chart(s) shall be developed and maintained for critical aspect(s) of the production
process as determined by the Contractor. The control chart(s) shall identify the material
property, applicable upper and lower control limits, and be updated with current test data. The
control chart(s) shall be used as part of the quality control system to document variability of the
bituminous concrete production process. The control chart(s) shall be submitted to the Engineer
upon request.

The QCP shall also include the name and qualifications of a Quality Control Manager. The
Quality Control Manager shall be responsible for the administration of the QCP, including
compliance with the plan and any plan modifications. All daily QC sampling, inspection and
test reports shall be reviewed by the Quality Control Manager and be submitted to the Engineer
upon request.
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The QCP shall also include the name and qualifications of any outside testing laboratory
performing any QC functions on behalf of the Contractor. The QCP must also include a list of
sampling & testing methods and frequencies used during production, and the names of all
Quality Control personnel and their duties.

Approval of the QCP does not imply any warranty by the Engineer that adherence to the plan
will result in production of bituminous concrete that complies with these specifications. The
Contractor shall submit any changes to the QCP as work progresses.

2. Acceptance Sampling & Testing Methods: Acceptance samples of mixtures shall be
obtained from the hauling vehicles and tested by the Contractor at the facility during each day's
production.

The hauling vehicle from which samples are obtained shall be selected using stratified — random
sampling based on the total estimated tons of production in accordance with ASTM D 3665,
except that the first test shall be randomly taken from the first 151 tons or as directed by the
Engineer.

The number of sub lots and tests required per sub lot is based on the total estimated tons of
production per day as indicated in Table M.04.03-1. Quantities of the same type/level mix per
plant may be combined daily for multiple state projects to determine the number of sub lots.
The payment adjustment for air voids and liquid binder will be calculated per sub lot as
described in Section 4.06.

An acceptance test shall not be performed within 150 tons of production from a previous
acceptance test unless approved by the Engineer. Quality Control tests are not subject to this
restriction. Unless otherwise tested, a minimum of one (1) acceptance test shall be performed
for every four days of production at a facility for each type/level mix (days of production may
or may not be consecutive days).

The Contractor shall submit all acceptance tests results to the Engineer within 24 hours or prior
to the next day’s production. All acceptance test specimens and supporting documentation must
be retained by the Contractor. Verification testing will be performed by the Engineer on the
retained specimens in accordance with the Department’s QA Program for Materials.

Should the Department be unable to verify the Contractor’s acceptance test result(s) due to a
failure of the Contractor to retain acceptance test specimens or supporting documentation, the
Contractor shall review its quality control plan, determine the cause of the nonconformance and
respond in writing within 24 hours to the Engineer describing the corrective action taken at the
plant. In addition the Contractor must provide supporting documentation or test results to
validate the subject acceptance test result(s). The Engineer may invalidate any positive
adjustments for material corresponding to the acceptance test(s). Failure of the Contractor to
adequately address quality control issues at a facility may result in suspension of production for
Department projects at that facility.
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Contractor personnel performing acceptance sampling and testing must be present at the facility
prior to, and during production, and be certified as a NETTCP HMA Plant Technician or
Interim HMA Plant Technician and be in good standing. Production of material for use on State
projects must be suspended by the Contractor if such personnel are not present.

Technicians found by the Engineer to be non-compliant with NETTCP or Department policies
may be removed by the Engineer from participating in the acceptance testing process for
Department projects until their actions can be reviewed.

Anytime during production that testing equipment becomes inoperable, production can continue
for a maximum of 1 hour. The Contractor shall obtain box sample(s) in accordance with Table
M.04.03-1 to satisfy the daily acceptance testing requirement for the quantity shipped to the
project. The box sample(s) shall be tested once the equipment issue has been resolved to the
satisfaction of the Engineer. Production beyond 1 hour may be considered by the Engineer.
Production will not be permitted beyond that day until the subject equipment issue has been
resolved.

Table M.04.03 — 1: Acceptance Testing Frequency per Type/Level/Plant

Daily quantity Number of Sub Lots/Tests
produced in tons (lot)
0to 150 0, Unless requested by the Engineer
151 to 600 1
601 to 1,200 2
1,201 to 1,800 3
1,801 or greater 1 per 600 tons or portions thereof
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Marshall Mix Acceptance Sampling and Testing Procedures: When the Marshall

mix design is specified, the following acceptance procedures and AASHTO test methods
shall be used:

Table M.04.03 — 2: Marshall Acceptance Test Procedures

Protocol | Reference Description

1 AASHTO T Mechanical Analysis of Extracted Aggregate
30(M)

2 AASHTO T Sampling Bituminous Materials
40(M)

3 Binder content by Ignition Oven method (adjusted for aggregate
AASHTO T correction factor)
308(M)

4 AASHTO T Resistance to Plastic Flow of Bituminous Mixtures Using
245(M) Marshall Apparatus

5 AASHTO T Theoretical Maximum Specific Gravity and Density of
209(M) Bituminous Paving Mixtures

6 AASHTO T Percent Air VVoids in Compacted Dense and Open Bituminous
269(M) Paving Mixtures

7 AASHTO T 329 | Moisture Content of Hot-Mix Asphalt (HMA) by Oven Method

a. Cessation of Supply: Marshall Mix Production shall cease for the Project from any

facility that consistently fails to produce mixture that meets the JMF and volumetric

properties. The criteria for ceasing the supply of a class of mixture from any plant are as

follows:

i. Off-Test Status: The results of AASHTO T 164 or AASHTO T 308(M) and T

30(M) will be used to determine if the mixture is within the tolerances shown in
Table M.04.02-1. The Contractor will be notified that a plant is "off test” for a class
of mixture when the test results indicate that any single value for bitumen content or
gradation are not within the tolerances shown in Table M.04.02-1 for that class of
mixture.

When multiple plants and silos are located at one site, mixture supplied to one
project is considered as coming from one source for the purpose of applying the “off
test” adjusted payment.

If a test indicates that the bitumen content or gradation are outside the tolerances,
the Contractor may make a single JMF change on classes 1, 2, 3, 4 and 12 as
allowed by the Engineer prior to any additional testing. A JMF change shall include
the date and name of the Engineer that allowed it. Consecutive test results outside
the requirements of Table M.04.02-1 JMF tolerances may result in rejection of the
mixture.
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iv. The Engineer may cease supply of mixture from the plant when the test results from
three non-consecutive samples of a class of mixture are not within the JMF
tolerances or the test results from two non-consecutive samples not within the
master range indicated in Table M.04.02-1 during any one production period, due to
inconsistent production.

v. Any modification to the JMF shall not exceed 50% of the JMF tolerances indicated
in Table M.04.02-1 for any given component of the mixture without approval of the
Engineer. When such an adjustment is made to the bitumen, the corresponding
production percentage of bitumen shall be revised accordingly.

b. Adjustments for Off Test Mixture under Cessation of Supply: The bituminous concrete
plant shall cease supplying to the project:
I.  When the test results from three consecutive samples are “off test” and not within
the JMF tolerances or,

ii. The test results from two consecutive samples are “off test” and not within the
ranges indicated in Table M.04.02 — 1 or,

iii. When the percent of material passing the minus #200 sieve material exceeds the
percent of extracted bitumen content for three consecutive samples during any
production period of the values stated in Table M.04.02-1:

a. The quantity of mixtures shipped to the project determined to be “off test” and
outside the tolerances will be tabulated by the Engineer and will be adjusted in
accordance with Section 4.06.

b. Following cessation, a trial production period will be required at the plant for
that class of mixture. Use of that class of mixture from that plant will be
prohibited on the Project until the plant has demonstrated the ability to
consistently produce acceptable mixture.

c. When the Engineer has accepted the mixtures from the trial production period,
the use of that mixture on the Project may resume.

ii. Superpave Mix Acceptance Sampling and Testing Procedures: When the Superpave
mix design is specified, the following acceptance and AASHTO test procedures shall be
used:
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Table M.04.03— 3: Superpave Acceptance Testing Procedures

Protocol Reference Description

1 AASHTO T Sampling of bituminous concrete
168(M)

2 AASHTO T Binder content by Ignition Oven method (adjusted for
308(M) aggregate correction factor)

3 AASHTO T Gradation of extracted aggregate for bituminous
30(M) concrete mixture

4 AASHTO T WSuperpave Gyratory molds compacted to Nges
312(M)

5 AASHTO T @Bulk specific gravity of bituminous concrete
166(M)

6 |AASHTOR @Air voids, VMA
35(M)

7 AASHTO T Maximum specific gravity of bituminous concrete
209(M) (average of two tests)

8 AASHTO T 329 Moisture content of Production bituminous concrete

The Contractor shall perform moisture susceptibility (TSR) testing annually for all
design levels of HMA-, WMA-, and PMA- S0.5 plant-produced mixtures, in accordance
with the latest version of AASHTO T 283(M).

If any material source changes from the previous year, or during the production season,
a mix design TSR as well as a production TSR is required for the new mixture. The
AASHTO T 283(M) test shall be performed at an AASHTO Materials Reference
Laboratory (AMRL) by NETTCP Certified Technicians. The test results and specimens
shall be submitted to the Engineer for review. This shall be completed within 30 days
from the start of production. Superpave mixtures that require anti-strip additives (either
liquid or mineral) shall continue to meet all requirements specified herein for binder and
bituminous concrete. The Contractor shall submit the name, manufacturer, percent used,
and MSDS sheet for the anti-strip additive (if applicable) to the Engineer. In addition,
compaction of samples shall be accomplished utilizing an accepted Superpave Gyratory
Compactor (SGC), supplied by the Contractor. The SGC shall be located at the facility
supplying mixture to the project.

a. Determination of Off-Test Status:

i. Off Test Status: Superpave mixes shall be considered “off test”” when any Control
Point Sieve, VA, VMA, and Gmm values are outside of the limits specified in Table
M.04.03-3 and the computed binder content (Pb) established by AASHTO T308(M)
or as documented on the vehicle delivery ticket is below the minimum binder
content stated in sub article M.04.03-5. Note that further testing of samples or
portions of samples not initially tested for this purpose cannot be used to change the
status.
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ii. Any time the bituminous concrete mixture is considered Off-test:

1. The Contractor shall notify the Engineer (and project staff) when the plant is
"off test” for a type of mixture. When multiple plants and silos are located at one
site, mixture supplied to one project is considered as coming from one source for
the purpose of applying the “off test” determination.

2. The Contractor must take immediate actions to correct the deficiency, minimize
“off test” production to the project, and obtain an additional Process Control (PC)
test after any corrective action to verify production is in conformance to the
specifications. A PC test will not be used for acceptance and is solely for the use
of the Contractor in its quality control process.

b. Cessation of Supply for Superpave Mixtures with no Payment Adjustment: Production
of bituminous concrete shall cease for the Project from any plant that consistently fails
to produce mixture that meets the JMF and volumetric properties. The quantity of
Superpave mixtures shipped to the project that is “off-test” will not be adjusted for
deficient mixtures.

A Contractor shall cease to supply mixture from a plant when:

1. Bituminous concrete mixture is “off test” on three (3) consecutive tests for VMA
or Gmm, regardless of date of production due to inconsistency (i.e., small
production requires 1 test per day for multiple days).

2. Bituminous concrete mixture is “off test” on two (2) consecutive tests for the
Control Point sieves in one day’s production.

Following cessation, the Contractor shall immediately make necessary material or
process corrections and run a Pre-Production Trial (PPT) for that type of mixture. Use
of that type of mixture from that plant will be prohibited on the Project until the
Contractor has demonstrated the ability to produce acceptable mixture from that facility.
When the Contractor has a passing test and has received approval from the Engineer, the
use of that mixture to the Project may resume.

c. Cessation of Supply for Superpave Mixtures with Payment Adjustment:
Production of bituminous concrete shall cease for the Project from any plant that
consistently fails to produce mixture that meets the Superpave minimum binder content
by mix type and level listed in Table M.04.02-5. The quantity of Superpave mixtures
shipped to the project that is “off-test” will be adjusted for deficient mixtures in
accordance with Section 4.06.

A Contractor shall cease to supply mixture from a plant when the binder content (Pb) is
below the requirements of Table M.04.03-5 on the ignition oven test result after two (2)
consecutive tests, regardless of the date of production.
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Following cessation, the Contractor shall immediately make necessary material or
process corrections and run a Pre-Production Trial (PPT) for that type of mixture. Use
of that type of mixture from that plant will be prohibited on the Project until the
Contractor has demonstrated the ability to produce acceptable mixture from that facility.
When the Contractor has a passing test and has received approval from the Engineer, the
use of that mixture to the Project may resume.

d. JMF Changes for Superpave Mixture Production: It is understood that a JMF change is
effective from the time it was submitted forward and is not retroactive to the previous
test or tests. JMF changes are permitted to allow for trends in aggregate and mix
properties but every effort shall be employed by the Contractor to minimize this to
ensure a uniform and dense pavement.

JMF changes to the G, or mix Absorption Correction Factor (A¢f) are only permitted
prior to or after a production shift for all bituminous-concrete types of mixtures and only
when they:

I. Are requested in writing and pre-approved by the Engineer;
ii. Are based on a minimum of a two test trend;
iii. Are documented with a promptly submitted revised JMF on form provided by the
Engineer.
iv. A revised JMF submittal shall include the date and name of the Engineer that
allowed it.
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TABLE M.04.03-4: SUPERPAVE MASTER RANGE FOR TRAFFIC LEVELS AND
DESIGN VOLUMETRIC PROPERTIES.

Traffic Design ESALs Number of Gyrations by Superpave Gyratory Compactor
Level (million) Nini Ndes
1* <0.3 6 50
0.3t0<3.0 7 75
3 23.0 8 100

* NOTE: Level 1 for use by Towns and Municipalities ONLY.

TABLE M.04.03-5: SUPERPAVE MINIMUM BINDER CONTENT BY MIX TYPE &
LEVEL.

Mix Type Level Binder Content
Minimum @

S0.25 1* 5.6
S0.25 2 5.5
S0.25 3 5.4
S0.375 1* 5.6
S0.375 2 5.5
S0.375 3 5.4
S0.5 1* 5.0
S0.5 2 4.9
S0.5 3 4.8

S1 1* 4.6

S1 2 4.5

S1 3 4.4

* NOTE: Level 1 for use by Towns and Municipalities ONLY.

Table M.04.03-6:
Modifications to Standard AASHTO and ASTM Test Specifications and Procedures.

AASHTO Standard Specification

Reference  Modification

M 320 1. Mass change for PG 64-22 shall be a maximum loss of 0.5% when tested in
accordance with AASHTO T 240.
2. The two bottles used for the mass change determination may be re-heated
and used for further testing.

AASHTO Standard Methods of Test

Reference | Modification

T 27 Section 7.7 Samples are not washed

T30 Section 6.2 thru 6.5 Samples are not routinely washed
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T 168 Samples are taken at one point in the pile. All types of bituminous concrete except
Class 4 are scooped from the sample container instead of remixing and quartering.
(Method verified by laboratory study).

Samples from a hauling vehicle are taken from only one point instead of three as
specified.

Selection of Samples: Sampling is equally important as the testing, and the
sampler shall use every precaution to obtain samples that are truly representative
of the bituminous mixture.

Box Samples: In order to enhance the rate of processing samples taken in the field
by construction or maintenance personnel the samples will be tested in the order
received and data processed to be determine conformance to material
specifications and to prioritize inspections by laboratory personnel.

T 195 Section 4.3 only one truck load of mixture is sampled. Samples are taken from
opposite sides of the load.
T 209 Acrticle 9.5.1 Bowl is suspended 2 minutes prior to reading rather than 10 minutes.

This makes no significant difference in results.

Section 7.2 The average of two bowls is used proportionally in order to satisfy
minimum mass requirements.

8.3 Omit Pycnometer method.

T 245 Article 3.3.2 A compacting temperature of 140 to 146°C (284 to 295°F) is used

Article 3.5.2 Seventy-five (75) blows per side are used on Classes
1 and 12, per ConnDOT design requirements

Section 3.1 for production testing: one specimen is molded for each extraction test
for production over 275 metric tons/day (300 tons/day). Other mixtures: two
specimens per extraction test.

T 283 When foaming technology is used, the material used for the fabrication of the
specimens shall be cooled to room temperature, and then reheated to the
manufactures recommended compaction temperature prior to fabrication of the
specimens.

T 308 In addition to the standard testing procedure, the Department has adopted a
procedure that addresses a correction factor that is calculated using the composite
aggregate percentages (Composite Aggregate Correction Factor Method
(CACF)).

The aggregate is burned in compliance with the standard AASHTO procedure
Method A exclusively. All modifications are listed for this method only.

A2.2 and A2.3 Omit

A2.4 Omit. Replace with: Determine an aggregate gradation for each aggregate
component “blank” in accordance with T30.

A2.5 Omit. Replace with: The individual aggregate samples are to be dried in an
oven at a maximum temperature of 148 £ 5°C (300 * 9° F) to a constant weight.
RAP samples are to be oven dried at a maximum temperature of 110 + 5°C (230 +

AUGUST 2012 62 DANBURY



9° F) to a constant weight. RAP samples will be burned for total binder content
only and not to arrive at a correction factor for a mixture.

A2.6 and A2.7 and A2.8 Omit.

A2.8.1 Omit Note 2

A2.9 Omit. Replace with: Perform a gradation analysis on the residual aggregate
in accordance with T30 and compare it to the gradation performed prior to
burning.

A2.9.1 and A2.9.2 Omit

The correction factors for each size aggregate are provided by the Contractor to
the Engineer prior to the Annual Plant Inspection. The Engineer may verify the
correction factors. The Composite Aggregate Correction Factor (CACF) for any
mixture may be calculated by summing the result of the correction factor for each
individual aggregate multiplied by the percentage of that aggregate in the overall
mixture.

(Note: All correction factors must be re-calculated every time the percentage of
any aggregate changes within the mixture.)

If the average corrected Pb content from the ignition oven differs by 0.3% or more
from the average bituminous concrete facility production weigh ticket in five (5)
consecutive tests regardless of the production date (moving average), the
Contractor shall immediately investigate, determine an assignable cause and
correct the issue. When two consecutive moving average differences are 0.3% or
more, the Engineer may require a new correction factor calculation for all the
aggregate components in the mix.

In addition to the standard testing procedure, the Department has adopted a
procedure that addresses the time involved between sampling the hot-mix asphalt
specimen and the beginning of the test.

6.3 Omit. Replace with: The test specimen must be ready to be placed in an
approved ignition furnace for testing within ten minutes of being obtained from
the hauling vehicle and the test shall start immediately after.

T 331 6.1 Cores are dried to a constant mass prior to testing using a core-dry machine.

AASHTO Standard Recommended Practices

Reference | Modification
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R 35 Volumetric Calculations of VMA and Correction Factor
VMA; - Voids in Mineral Aggregate from (Va + Vbe) the mix:

A. VMA calculated from the mix shall be determined in accordance with
Formula 5.16.1A. It can be correlated that the VMA calculated from
AASHTO R-35 is equivalent to VMA, when the Pb, x (100-Pby) / 100 is
known and substituted for A, as shown in Formula 5.16.1A (ii). Test results
from VMA, shall therefore be required to meet all contract specifications.
Values of VMA, that are out of specifications during production may be
cause for the contractor to determine assignable reason, take corrective
action, and modify the Job Mix Formula (JMF), as needed. Continued
VMA, data that is out of specifications may be cause for the Engineer to
order cessation of supply.

Formula 5.16.1A. Determining the VMA of bituminous concrete by the mix
or air voids & effective binder method:

VMA, =V, J{(Gmbd xc(;Pbt —Aﬁ)}

Where: VMA, = VMA calculated from plant production mix( V, + Vbe)
Gmby = Bulk specific gravity as determined by AASHTO T
166(M)
Pb;= Total Binder Content (corrected) by AASHTO T 308(M)
A = Absorption correction factor provided by Contractor (refer to
B. i and ii)

B. Determining the bituminous concrete mix binder correction factor for each
class by use of percent absorption of water by AASHTO T 84/85, AASHTO
M 323 and Ds method. This value shall be performed by the Contractor
during the mix design only and submitted as a JMF value. Two methods for
determining the A are shown, although method (i) will be the desired
method to be used. Both methods are equivalent when the Gsa, Gsb and Pwa
are recent and valid for the mix.

i. A, =Df xPwax (100 - Pby) /100

ii. A, =(Pb, fromannual JMF submittal) x (100 — Pby) / 100

Where: Df =as determined by Formula 5.16.1B.
Pwa = as determined by AASHTO T 84/85
Pb, =as determined by AASHTO M 323 (from annual JMF submittal)
Ds (Density Factor): The Contractor shall calculate the bituminous concrete
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mix design D¢ (derived from formula X1.2 APPENDIX X1 of AASHTO R 35)
for each class of material, in accordance with Formula 5.16.1B.

Formula 5.16.1B. Determining the Density Factor (D) of mix design

bituminous concrete:
( Gse— Gsb)
D, =| ———
Gsa—Gsb

Where:
D: = Density Factor or multiplier determined by AASHTO R-35(M)
Gse = Effective Specific Gravity determined by AASHTO M-323 at plant
Gsa = Apparent Specific Gravity determined by AASHTO T 84/85 of mix design
Gsb = Bulk Specific Gravity determined by AASHTO T 84/85 of mix design

R 26 Quiality Control Plans must be formatted in accordance with AASHTO R 26,
certifying suppliers of performance-graded asphalt binders, Section 9.0, Suppliers
Quality Control Plan, and “NEAUPG Model PGAB QC Plan.”

1. The Department requires that all laboratory technician(s) responsible for
testing PG-binders be certified or Interim Qualified by the New England
Transportation Technician Certification Program (NETTCP) as a PG
Asphalt Binder Lab Technician.

2. Sampling of asphalt binders should be done under the supervision of
qualified technician. NECTP “Manual of Practice,” Chapter 2 Page 2-4
(Key Issues 1-8).

3. A copy of the Manual of Practice for testing asphalt binders in accordance
with the Superpave PG Grading system shall be in the testing laboratory.

4. All laboratories testing binders for the Department are required to be
accredited by the AASHTO Materials Reference Laboratory (AMRL).

5. Sources interested in being approved to supply PG-binders to the
Department by use of an “in-line blending system,” must record
properties of blended material, and additives used.

6. Each source of supply of PG-binder must indicate that the binders contain
no additives used to modify or enhance their performance properties.
Binders that are manufactured using additives, modifiers, extenders etc.,
shall disclose the type of additive, percentage and any handling
specifications/limitations required.

Suppliers shall provide AASHTO M-320 Table 2 testing at a minimum of once
per month on one sample of material. Each supplier shall rotate the PG grade
each month (including polymer-modified asphalt (PMA)), so that data can be
collected for all the grades produced.
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ITEM NO. 0201001A — CLEARING AND GRUBBING L.S

Section 2.01.01 — Description: is supplemented with the following:

The work shall include removal of guide rail, precast concrete barrier curb and existing impact
attenuation barrier array at the locations shown on the plans or as directed by the Engineer.

Pay Item Pay Unit

Item No. 0201001A — Clearing and Grubbing Lump Sum
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ITEM NO. 0503882 A JACKING EXISTING SUPERSTUCTURE
LS.

Article 5.03.01 — Description is supplemented by the following:

Description: Work under this item shall consist of the raising and lowering of the existing
superstructure members of bridge 1-84 TR803 over 1-84 WB, Route 7 and Beaver Brook, the
minimum amount necessary to permit the work on the bearings and substructure components as
shown on the plans, in accordance with these specifications, and as directed by the Engineer.
Temporary access to the locations to be jacked shall also be included.

Article 5.03.02 —Add the following:

Materials: Steel, timber or any other material or combination of materials may be used for the
temporary jacking and supporting of the beams.

The materials used shall be of satisfactory quality, and capable of safely carrying the anticipated
loads.
All materials shall be approved by the Engineer before use.

Article 5.03.03 —Add the following:

Construction Methods: Prior to construction, the Contractor shall submit working drawings,
design computations and catalog cuts for review in accordance with Article 1.05.02. The design
shall conform to the AASHTO Standard Specifications for Highway Bridges and the AASHTO
Guide Design Specifications for Bridge Temporary Works.

A. Jacking.

I. Jack the superstructure to a height necessary to remove replace the bearings
(maximum of 1/8"). Raise and lower the superstructure uniformly and simultaneously
at all jacking locations without racking the superstructure. Do not jack or lower the
superstructure unevenly. Jack all bearing replacement locations for each bridge at one
time. See the Traffic Control Plan notes for information regarding the proposed
detours.

ii. Provide jacks with a minimum rated capacity of one and one-half (1.50) times the
calculated jacking loads.

iii. Jacking loads are shown on the Plans. Include in the jacking load any additional
construction loads at the time of jacking. Do not jack the bridge under live load.

iv. Jack the superstructure in a truly vertical displacement. Maintain the horizontal
location of the superstructure to ensure proper resetting on the new bearings without
horizontal displacement. Do not permit horizontal displacement due to falsework
displacement, falsework foundation settlement, lateral loads acting on the
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superstructure, slippage or movement of the jacking assemblies, or construction
activities.

v. Provide a means to secure the superstructure in the jacked position such that full
support is provided by means other than the hydraulic pressure of the jack(s). Provide
a means of accommodating expansion and contraction of the superstructure.

vi. Provide jacking stiffeners as required by design as approved by the Engineer.

B. Falsework at the Abutments.
I. Provide falsework as a temporary support system to jack and stabilize the
superstructure.

ii. Design foundations for suitable foundation pressures.

ili. Excavate as required, without undermining the existing abutment footings, to suitable
bearing material.

C. Cleaning Connection Areas.
i. Clean and prime existing steel that will be in contact with new steel, new bolt heads,
new nuts, and new washers in accordance with Section 1071 and the Special
Provisions.

D. Repair.
i. Damage to the structure as a result of the Contractor's operations shall be repaired or
replaced by the Contractor at his expense in accordance with the requirements for new
work of similar character.

ii. Repair ground disturbed by placement of falsework and jacking operations. Return
ground to previous existing condition by filling and grading. Submit repair procedure
to the Representative for review and approval.

Article 5.03.04 — Method of Measurement is supplemented by the following:

Method of Measurement: This work shall not be measured for payment but shall be paid at the
Contract Lump Sum price.

Article 5.03.05 —Add the following:

Basis of Payment: This work shall be paid for at the contract lump sum price for "Jacking
Existing Superstructure,” complete and accepted, which price shall include all materials, tools,
equipment, and labor incidental thereto. Any temporary precast concrete barrier required to
protect a temporary staging area, including scaffolding, shall be paid for under the item,
“Temporary Precast Conncrete Barrier Curb” or “Relocated Temporary Precast Concrete
Barrier Curb”.
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ITEM NO. 0520036A - ASPHALTIC PLUG EXPANSION JOINT SYSTEM
C.F.

Description: Work under this item shall consist of furnishing and installing an asphaltic plug
expansion joint system (APJ) in conformance with ASTM D6297, as shown on the plans,
directed by the Engineer and as specified herein.

Work under this item shall also consist of removal and disposal of bituminous concrete,
membrane waterproofing, and existing joint components and sealing elements, excluding the
removal of Portland cement concrete headers.

Work under this item shall also consist of cleaning and sealing median barrier joints, parapet
joints, and sidewalk joints in accordance with the plans and this specification.

Materials: The following APJ’s are qualified for use under this item:

Product Supplier
BASF/Watson Bowman Acme Inc.
Expandex 95 Pineview Drive
Ambherst, NY 14228
Crafco, Inc.
Matrix 502* 420 N.Roosevelt Ave.

Chandler, AZ 85226
Dynamic Surface Application, Ltd.
Thorma-Joint 373 Village Road
Pennsdale, PA 17756

1. Matrix 502 is sold exclusively by D. S. Brown Company, 300 East Cherry Street,
North Baltimore, Ohio 45872

The APJ component materials including asphaltic binder, aggregate, bridging plates, and the
backer rods shall comply with ASTM D6297.

The material composition of the binder and aggregate and their relative mix proportions shall be
as specified in Table 1 of ASTM D6297. The aggregate shall meet the requirements of Article
M.04.01-1 for wear and soundness and shall meet a gradation as specified by the Supplier.

All backer rods shall satisfy the requirements of ASTM D5249, Type 1.

The bridging plates shall be steel conforming to the requirements of ASTM A36 and be a
minimum Y% thick and 8 wide. For joint openings in excess of 3”” the minimum plate
dimensions shall be % thick by 12 wide. Individual sections of plate shall not exceed 4’ in
length. Steel locating pins for securing the plates shall be size 16d minimum, hot-dip
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galvanized, and spaced no more than 12” apart.
Other materials which shall be used in conjunction with the qualified APJ’s are as follows:

Parapet Sealant:

The sealant used in parapet joint openings shall be a single component non-sag silicone
sealant that conforms to the requirements of ASTM D5893.

Sidewalk Sealant:

The sealant used in sidewalk joint openings shall be a rapid cure, self-leveling, cold
applied, two-component silicone sealant. The silicone sealant shall conform to the
following requirements:

Properties - As Test Method Requirement
Supplied

Extrusion Rate ASTM C1183 200-600 grams/min
Leveling ASTM C639 Self-Leveling
Specific Gravity ASTM D792 1.20t0 1.40

Properties - Mixed Test Method Requirement
Tack Free Time ASTM C679 60 min. max.
Joint Elongation — ASTM D5329 +* 600% min
Adhesion to concrete
Joint Modulus @ ASTM D5329 +* 15 psi max

100% elongation

Cure Evaluation

ASTM D5893

Pass @ 5 hours

1. Specimens cured at 77+3°F. and 50+5% relative humidity for 7 days

2. Specimens size: /2”wide by "2 thick by 2” long
3. Tensile Adhesion test only

The date of manufacture shall be provided with each lot. No sealant shall be used
beyond its maximum shelf-life date.

The following two—part silicone sealants are known to have met the specified
requirements:
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Product Supplier
Dow Corning 902RCS | Dow Corning Corporation
2200 W Salzburg Road
Auburn, Michigan 48611
BASF/Watson Bowman Acme
Wabo SiliconeSeal Corporation
95 Pineview Drive
Ambherst, New York 14228

Other two-component silicone joint sealants expressly manufactured for use with
concrete that conform to the aforementioned ASTM requirements will be
considered for use provided they are submitted in advance for approval to
the Engineer. Other joint sealants will be considered for use only if a
complete product description is submitted, as well as documentation
describing at least five installations of the product. These documented
installations must demonstrate that the product has performed successfully
for at least three years on similar bridge expansion joint applications.

A Materials Certificate and Certified Test Report for the asphaltic binder shall be submitted by
the Contractor in accordance with the requirements of Article 1.06.07 certifying that the
asphaltic binder satisfies the requirements of the most current version of ASTM D6297.

A Materials Certificate for all other components of the APJ, backer rod and sealant used in
sealing parapet and sidewalk joint openings, shall be submitted by the Contractor in accordance
with the requirements of Article 1.06.07

Construction Methods: The APJ shall be installed at the locations shown on the plans and in
stages in accordance with the traffic requirements in the special provisions “Maintenance and
Protection of Traffic” and “Prosecution and Progress”.

At least 30 days prior to start of installation of the APJ, the Contractor shall submit to the
Engineer for approval a detailed Work Quality Control Plan for the installation of the APJ. The
submittal shall include all aspects of the installation of the expansion joint system including
name of the qualified product selected by the Contractor, a detailed step by step installation
procedure and a list of the specific equipment to be used for the installation. The detailed Work
Quality Control Plan must fully comply with the supplier’s written recommendations and
address all anticipated field conditions.

An experienced technical representative employed by the APJ supplier, acceptable to the
Engineer, shall be present during the first installation of the APJ to provide the Contractor aid
and independent instruction as required to obtain an installation in accordance with ASTM
D6297 and satisfactory to the Engineer. Should the Engineer determine that additional technical
aid is required after the first installation of the APJ, the technical representative shall be present
at additional installations as ordered by the Engineer at no additional cost to the State.
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The APJ shall not be installed when bituminous concrete overlay is wet. The APJ shall only be
installed when the bridge superstructure surface temperature is within the allowable limits
specified in the table below and when the ambient air temperature is within the range of 40°F
and rising to 95°F with no rain in the work-shift forecast. The allowable bridge superstructure
surface temperature range is determined using the thermal movement range provided on the
contract plans for the proposed APJ deck installation location and the selected APJ product.

ALLOWABLE BRIDGE SUPERSTRUCTURE
SURFACE TEMPERATURE RANGE DURING
ASPHALTIC PLUG EXPANSION JOINT INSTALLATION*
Deck Joint Expansion Joint Product
Thermal Movement Range
Indicated on the Plans’ Expandex Matrix 502 Thorma Joint

0” to %4~ 40°F to 95°F 40°Fto 95° F 40°F to 95°F

7/8” 40°F to 93°F 40°Ft0 93°F 40°F to 95°F

1” 40°F to 80°F 40°F to 80°F 40°F to 95° F

1-1/8” 40°Fto 70°F 40°Fto 70°F 40°Fto 95° F

1-1/4” 40°Ft0 62°F 40° Fto 62°F 40° Fto 86°F

1-3/8” 45°F to 55°F 45° Fto 55° F 40°Fto 77°F

1-1/2 50° F limit 50°F limit 40°Fto 70°F

1. The superstructure surface temperature shall be determined from the average of three or
more surface temperature readings taken at different locations on the interior girder surfaces
by the Contractor as directed by the Engineer. Temperature measurements of the
superstructure shall be taken by the contractor with a calibrated hand held digital infrared
laser-sighted thermometer on the surfaces of an interior steel girder, or interior concrete
girder protected from direct sunlight. The infrared thermometer to be supplied by the
Contractor for this purpose shall meet certification requirements of EN61326-1, EN61010-1,
and EN60825-1 maintained by the European Committee for Electrotechnical Standardization
(CENELEC). The thermometer shall have a minimum distance-to-spot ratio of 50:1 and
shall have adjustable emissivity control. The thermometer shall have a minimum accuracy
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value of +1% of reading or +2°F, whichever is greater. The thermometer shall be used in
strict accordance with the manufacturer’s written directions. An additional infrared
thermometer satisfying the same standards to be used in this application shall also be
provided to the Engineer for quality assurance purposes.

2. Linear interpolation may be used to determine an allowable surface temperature range for
thermal movement ranges in between values shown in the table, as approved by the
Engineer.

Prior to installing the APJ, the Contractor shall determine the exact location of the deck joint
beneath the bituminous concrete overly.

The APJ shall be installed symmetrically about the deck joint opening to the dimensions shown
on the plans and as directed by the Engineer. The proposed saw cut lines shall be marked on the
bituminous concrete overlay by the Contractor and approved by the Engineer, prior to
sawcutting. The maximum width of the APJ, measured perpendicular to the deck joint, shall not
exceed 24” unless approved by both the Engineer and supplier. The sawcuts delineating the
edges of the APJ shall extend full depth of the bituminous concrete overlay.

The existing bituminous concrete overlay, waterproofing membrane and/or existing expansion
joint material, within the saw cut limits shall be removed and disposed of by the Contractor to
create the joint cutout.

Concrete surfaces, that will support the bridging plates, shall be smooth and form a plane along
and across the deck joint. Rough and damaged concrete surfaces shall be repaired with suitable
cementitious leveling compound as recommended by the APJ supplier. The existing and
repaired concrete surfaces shall provide continuous uniform support for the bridging plate and
prevent the plate from rocking and deflecting.

Prior to the installation of the backer rod, all horizontal and vertical surfaces of the joint cutout
shall be cleaned using a hot compressed air lance to remove any moisture and debris. The hot
air lance shall be capable of producing an air stream at 3,000°F with a velocity of 3,000 feet per
second. Primer, if required, shall be applied to the joint cutout surfaces as recommended by the
joint supplier.

Backer rod, with a diameter at least 25% greater than the existing joint opening at the time of
installation, shall be installed in the existing deck joint opening between the concrete edges.

Prior to application, the binder shall be heated, with equipment recommended by the supplier, to
a temperature within the supplier's recommended application temperature range. During
application, the temperature of the binder shall be maintained within this range. In no case shall
the temperature of the binder go below 350° F nor exceed the supplier’s recommended
maximum heating temperature.

After installing the backer rod in the deck joint opening, asphaltic binder shall then be poured
into the joint opening until it completely fills the gap above the backer rod. A thin layer of
binder shall next be applied to the all horizontal and vertical surfaces of the joint cutout.
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Bridging plates shall be placed over the deck joint opening in the joint cutout. The plates shall
be centered over the joint opening and secured with locating pins along its centerline. The
plates shall be placed end to end, without overlap, such that the gap between plates does not
exceed ¥4”. The plates shall extend to the gutter line, where concrete support exists on both
sides of the joint. Within APJ installation limits, where concrete support does not exist at both
sides of the joint opening (such as where a bridge deck end abuts a bituminous concrete
roadway shoulder), bridging plates shall not be installed. Installed bridging plates shall not rock
or deflect in any way. After installation of bridging plates, asphaltic binder shall be applied to
all exposed surfaces of the plates.

The remainder of the joint cutout shall then be filled with a matrix of hot asphaltic binder and
aggregate prepared in accordance with the joint supplier’s instructions and the following
requirements: The aggregate shall be heated in a rotating drum mixer to the supplier's
recommended minimum temperature, but not less than 350° F. Asphaltic binder material,
heated separately to a temperature within the range specified in the supplier's written
instructions, shall be added to the mixer in a proportional amount recommended by the
manufacturer to coat the aggregate. The temperature of the aggregate and binder shall be
monitored with a calibrated digital thermometer. All aggregate shall be fully coated with hot
asphaltic binder in the mixer before placement in the joint cutout. The combined matrix of hot
binder and aggregate shall be installed in the joint cutout in lifts. The combined matrix lift
thickness shall not exceed the supplier's written instructions but shall not exceed 2 inches in any
case. Each intermediate lift shall be leveled and flooded with hot binder to the level of the
matrix aggregate to fill voids in the surface. Following installation of the matrix in the joint
cutout, the joint shall be compacted and top-dressed in accordance with the supplier's written
instructions.

The Contractor shall be responsible for removing all binder material that leaks through the joint
and is deposited on any bridge component, including underside of decks, headers, beams,
diaphragms, bearings, abutments and piers.

Traffic shall not be permitted over the joint until it has cooled to 130° F when measured with a
digital infrared thermometer. Use of water to cool the completed joint is permitted.

Before placement of any sealing materials in parapets, curbs, or sidewalks, the joints shall be
thoroughly cleaned of all scale, loose concrete, dirt, dust, or other foreign matter by abrasive
blast cleaning. Residual dust and moisture shall then be removed by blasting with oil free
compressed air using a hot air lance providing an air temperature and directional air velocity
capacity recommended by the joint manufacturer. Projections of concrete into the joint space
shall also be removed. The backer rod shall be installed in the joint as shown on the plans. The
joint shall be clean and dry before the joint sealant is applied. Under no circumstances is the
binder material to be used as a substitute for the joint sealant.

Whenever blast cleaning is performed under this specification the Contractor shall take
adequate measures to ensure that the blast cleaning will not cause damage to adjacent traffic or
other facilities.
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The joint sealant shall be prepared and placed in accordance with the manufacturer's
instructions and with the equipment prescribed by the manufacturer. Extreme care shall be taken
to ensure that the sealant is placed in accordance with the manufacturer’s recommended
thickness requirements.

The joint sealant shall be tooled, if required, in accordance with the manufacturer's instructions.

Primer, if required, shall be supplied by the sealant manufacturer and applied in accordance
with the manufacturer's instructions.

When the sealing operations are completed, the joints shall be effectively sealed against
infiltration of water. Any sealant which does not effectively seal against water shall be removed
and replaced at the Contractor's expense.

The Contractor must certify that the plug joints were installed in accordance with the supplier’s
recommendations.

Any installed APJ that exhibits evidence of failure such as debonding, cracking, rutting, or
shoving of the matrix shall be removed and replaced full-width and full-depth to a length
determined by the Engineer. The reinstallation of joint shall be in accordance with the approved
Work quality Control Plan, as directed by the Engineer, following a determination of the cause
of failure, all at no additional cost to the State.

Method of Measurement: This work will be measured for payment by the number of cubic
feet of Asphaltic Plug Expansion Joint System installed and accepted within approved
horizontal limits. No additional measurement will be made for furnishing and installing backer
rod and joint sealant in the parapets, concrete medians, curbs and/or sidewalks.

Basis of Payment: This work will be paid for at the contract unit price per cubic foot for
"Asphaltic Plug Expansion Joint System", complete in place, which price shall include the,
sawcutting, removal and disposal of bituminous concrete, membrane waterproofing, and
existing joint components and sealing elements, the furnishing and placement of the
cementitious leveling compound, cleaning of the joint surfaces, furnishing and installing
bridging plates, furnishing and installing the asphaltic plug joint matrix, the cost of furnishing
and installing joint sealant in parapets and sidewalks, the cost of all services associated with the
technical representative, and all other materials, equipment including but not limited to portable
lighting, tools, and labor incidental thereto. No additional payment shall be made for the 12”
wide bridging plates that are required for deck joint openings with widths in excess of 3”.
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ITEM NO. 0521014A —STEEL LAMINATED ELASTOMERIC BEARINGS EA.

Article 5.21.01 — Description is supplemented by the following:

In addition, this Item shall consist of furnishing materials and performing all work necessary to
core drill and grout anchor bolts into the existing concrete piers as indicated on the plans or as
directed by the Engineer. This work shall include all labor, material and equipment costs for
preparing areas to be core drilled, furnishing and installing anchor bolts.

The anchor bolt embedment must be adequate to develop the ultimate capacity of the anchor
bolt. The embedment length, the method and equipment used to core drill the holes, and the
diameter of the drilled hole shall at a minimum conform to the recommendations of the
manufacturer.

The contractor shall provide the following information prior to the start of Work:

e Proposed materials, certifications and manufacturer's literature.
e Methods and equipment for drilling, cleaning and preparing holes.
e Manufacturer's recommendations, methods and equipments for grouting.

Article 5.21.02 — Materials are supplemented by the following:

The anchor bolts shall conform to the requirements of Section M.06.02-2 of the State of
Connecticut Department of Transportation Standard Specifications for Roads, Bridges and
Incidental Construction.

The grout to be used for these anchor bolts shall be an epoxy resin adhesive or polyester
polymer resin. It shall contain no metals or products that promote corrosion of steel. The grout
shall conform to the requirements of Section M.03.01-15 of the State of Connecticut
Department of Transportation (ConnDOT) Standard Specifications for Roads, Bridges and
Incidental Construction.

Only epoxy or polyester polymer resin grouting material are acceptable which have been tested,
approved and are on the Qualified Products List for use for Connecticut Department of
Transportation Projects. A current copy of the Qualified Products List for ConnDOT may be
obtained from the following link:
http://www.ct.gov/dot/LIB/dot/documents/dresearch/conndot_qpl.pdf

Article 5.21.03 — Construction Method is supplemented by the following:

6. Installation of Anchor Bolts: All holes for anchor bolts shall be diamond core drilled. The
inner surfaces of diamond core drilled holes shall be scored to develop sufficient keying action.
The method of scoring of the hole's inner surface shall be subject to the approval of the
Engineer. The diameter of the drilled holes shall be in accordance with the recommendations of
the grout manufacturer. The holes shall be blown clear of any debris and shall have the approval
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of the Engineer prior to the placement of any grout material.

The holes for the anchor bolts shall be located and drilled prior to the final installation of the
elastomeric bearing assembly to the existing beams. The location of the anchor bolts shall be
established during a mock setting of the elastomeric bearing assembly. The bearing assembly
shall then be removed, and hole shall be drilled. Anchor bolts are not to be grouted until bearing
assembly has been attached to the existing beam as indicated on the plans.

The contractor shall strictly follow the recommendations of the manufacturer for mixing and
placing the grout material prior to the placement of the anchor bolts. The contractor shall adhere
to the manufacturer's requirements regarding minimum and maximum temperatures while
placing the grout. Any excessive grout around the hole after placement of the bolt shall be
struck off smooth with the grout is still fresh.

The Contractor shall arrange with the materials manufacturer or distributor to have the services
of a competent field representative at the work site prior to any drilling of the proposed holes to
instruct the work crews in proper anchor bolt installation procedures.

The field representative shall remain at the job site after work commences and continue to
instruct until the representative and the Contractor, Inspector and/or Engineer are satisfied that
the crew has mastered the technique of installing the anchor successfully. The representative
shall make periodic visits to the project as the work progresses and shall confer on each visit
with the Contractor, Inspector and/or Engineer. The manufacturer's representative must be fully
qualified to perform the work and shall be subject to the approval of the Engineer.

The Contractor shall be completely responsible for the expense of the services of the required
field representative and the bid contract price shall be full compensation for all costs in
connection therewith.

The Contractor shall have no claim for any variations in the diameter of the hole, the
embedment length, or type of grout used in anchoring the proposed anchor bolts.

Article 5.21.04 — Method of Measurement is supplemented by the following:

This work will be measured for payment by the number of elastomeric bearing pads, installed
and accepted.

Article 5.21.05 — Basis of Payment is supplemented by the following:
This work shall be paid for at the contract unit price per EACH of the “Steel-Laminated

Elastomeric Bearings”, complete in place, which price shall include all materials, equipment,
tools and labor incidental thereto, including all the cost of furnishing test pats.

Pay Item Pay Unit
Steel-Laminated Elastomeric Bearings EA.
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ITEM NO. 0601196A VARIABLE DEPTH PATCH CFE
All work shall be in accordance with Section 6.01 of the State of Connecticut department of
Transportation Standard Specifications for Roads Bridges and Incidental Construction as amended,
as modified by this special provision, and as directed by the engineer.

Add the following to Subsection 6.01.01 DESCRIPTION.

The work to be done under this Item shall consist of variable depth concrete repairs to the
existing substructure where there is no exposed rebar or when the exposed surface is less than
half of its circumference. The Engineer may order work under this item at any time from
Notice to Proceeded to contract completion and the Contractor shall be prepared to, and shall,
execute the work immediately. Patching other than on the deck shall be carried out in
accordance with Section 0601318 “Partial Depth Patching.”

Pay Item Pay Unit
Partial Depth Patch C.F.
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ITEM NO. 0601318A - PARTIAL DEPTH PATCH C.F

Description: Work under this item shall consist of the removal of spalled, delaminated or
otherwise deteriorated concrete from existing bridge decks and/or approach slabs by hydro-
demolition methods, and replacement with fast setting patching material as shown on the plans,
as directed by the Engineer, and hereinafter specified.

Where ordered by the Engineer, work under this item shall also include repairing pop-
outs on the underside of the deck caused by the removal of deteriorated concrete.

Work under this item shall also include the furnishing and installation of reinforcing bar
wire ties and vertical supports on inadequately supported and/or vibrating reinforcing steel
within deck patch areas, as ordered by the Engineer.

Materials: The materials shall conform to the following requirements:

1) Patching Material: The patching material shall be a concrete composed of a quick
setting cement, fine aggregate, coarse aggregate and water. This concrete shall harden within
40 minutes, and develop minimum compressive strengths of 1,000 psi within one hour after set
and 3,000 psi within three days.

The Contractor shall design and submit a quick setting mix to the engineer for approval.
The mix proportions and method of application shall be in accordance with the manufacturer’s
recommendations. Sources of supply of all the materials shall be clearly indicated.

Fine aggregate shall conform to the requirements of Subarticle M.03.01-2.

The coarse aggregate shall conform to the requirements of Subarticle M.03.01-1. The
required grading shall be obtained by using 100 percent of No. 67 size coarse aggregate.
Grading of the aggregate shall conform to the gradation table of Article M.01.01.

Water shall conform to the requirements of Subarticle M.03.01-4.

Unless otherwise approved by the Engineer, the quick setting cement shall be one of the
following materials:

Gypsum Based Materials:

Duracal Five Star Concrete Patch
United States Gypsum Co. U.S. Grout Corporation
Chicago, IL 60680 Fairfield, CT 06430
800-296-6770 203-336-7900

AUGUST 2012 79 DANBURY



FOX 928

Fox Industries, Inc.
Baltimore, MD 21211
410-243-8856

Cementitous Based Materials:

Emaco T-415

Master Builders, Inc.
23700 Chagrin Blvd.
Cleveland, OH 44122
800-628-7378

Rapid Set DOT Cement
CTS Cement Manufacturing
1023 Dogwood Lane

West Chester, PA 19382
215-429-4956

IFSCEM 110

American Stone Mix, Inc.
8320 Bellona Avenue
Towson, MD 21204
410-296-6770

Perma-Patch

Dayton Superior Corporation
PO Box 355

Oregon, IL 61061
800-745-3707

Speed Crete Green Line
Tamms Industries

730 Casey Ave.
Wilkes-Barre, PA 18702
800-218-2667

Fastcrete

Silpro Corporation

2 New England Way
Ayer, MA 01432
508-772-4444

Other patching products not currently approved by the Department may also be
substituted provided that the Contractor submits to the Department the manufacturer’s literature
and a sufficient quantity of the proposed patching materials for field testing and evaluation.
Further information regarding approval procedures may be obtained by contacting the
Department’s Research and Materials Testing Laboratory at 280 West Street, Rocky Hill, CT
06067. No substituted patching material shall be used until it has been approved in writing by
the Department.

2) Epoxy Resin: The epoxy resin shall be a two component system. The base polymer
shall be a thermosetting resin of the epoxy type. The epoxy resin shall be composed of 100%
reactive constituents, which are a condensation product of the reaction of epichlorohydrin with
bisphenol ether of bisphenol A, containing no more than trace amounts of hydrolyzable
chloride. The epoxy resin shall have an epoxide equivalent between 465 and 530.

The reacting system shall consist of a blend of condensation polymers of dimerized and
trimerized unsaturated fatty acids and an aliphatic polyamine.

Unless otherwise specified, pigmentation shall be required in the system so that the
cured coating shall conform to the Federal Color Standard 595, No. 16357.
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a) Physical Requirements of (Mixed) Epoxy Resin System:

A mixture of both components in the proportions recommended by the manufacturer
shall conform to the following requirements:

Viscosity - 500 to 800 centipoises at 77°F
Pot life - 7 hours minimum at 75°F
Minimum solids content - 48%

The cured system shall not exhibit amine blushing or sweating.

When testing for abrasion by ASTM Designation D968, the pigmented finish coats shall
require a minimum of 50 liters of sand to abrade a one mil thickness of coating.

A 2 % mil dry film thickness of the coating tested according to ASTM Designation
D522 shall pass a 1/8 inch diameter mandrel test without splitting the film or causing loss of
bond.

b) Sampling:

A representative sample of each component sufficient for the test specified shall be
taken by a Department representative either from a well-blended bulk lot prior to packaging or
by withdrawing 3 fluid ounce samples from no less than 5 percent by random selection of the
containers comprising the lot or shipment. Unless the samples of the same component taken
from containers show evidence of variability, they may be blended into a single composite
sample to represent that component. The entire lot of both components may be rejected if
samples submitted for test fail to meet any requirements of this specification.

c) Packaging and Marking:

The two components of the epoxy resin system furnished under these specifications shall
be supplied in separate containers, which are non-reactive with the materials contained therein.
The size of the container shall be such that the recommended proportions of the final mixture
can be obtained by combining one container of one component with one or more whole
containers of the other component.

Containers shall be identified as base polymer and reacting system, and shall show the
mixing directions and usable temperature range as defined by these specifications. Each
container shall be marked with the name of the manufacturer, the lot or batch number, the date
of packaging, pigmentation if any, and the quantity contained therein in pounds and gallons.

Printed instructions from the manufacturer for mixing and applying the material shall be
included.

Potential hazards shall be so stated on the package in accordance with the Federal
Hazardous Products Labeling Act.
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d) Control of Materials:

A Materials Certificate will be required in accordance with Article 1.06.07, certifying
the conformance of the epoxy resin to the requirements set forth in this specification.

Construction Methods:

1) Inspection of the Structural Slab: Before any existing concrete is removed from the
structural slab, the Contractor will provide the Engineer clear access to the bridge deck. During
this time, the Engineer will perform an inspection of the structural slab and designate areas
where concrete removal will be required. Due to the nature of the operations, the inspection can
be performed only after some existing materials, notably overlays and waterproofing systems,
have first been removed from the structural slab. It shall be the responsibility of the Contractor
to arrange the construction schedule so that the required operations may be performed without
causing delay to the work.

No operations will be performed by the Engineer until after the following construction
work has been completed:

a) The existing bituminous overlay or concrete wearing course, if present, has been
removed.

b) The existing waterproofing system, if present, has been removed.
Note: The removal of this material will be paid for under other applicable items.

It shall be the responsibility of the Contractor to inform the Engineer, in writing, of the
date that a structure will be available for inspection operations. Notification shall be given to
the Engineer at least seven (7) days prior to the date that the area in question will be in a
condition acceptable to the Engineer.

The Contractor is hereby informed that the following time period will be necessary to
perform the required inspection operations:

One working day with suitable weather conditions per each six thousand square feet, or
portion thereof, of structural slab area.

The Contractor will not be allowed to do any further work to the structural slab, until all
necessary inspection operations have been performed, unless given permission by the Engineer.

The Contractor will include any costs related to the allowance for this inspection in the
general cost of the work.

2) Hydro-Demolition Water and Equipment: All hydro-demolition equipment should be
capable of selectively removing spalled, delaminated or otherwise deteriorated concrete and
cleaning the existing reinforcing steel of all rust and corrosion products by use of high-velocity
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water jets acting under continuous automatic control.

The hydro-demolition equipment shall consist of filtering and pumping units operating
in conjunction with a remote-controlled robotics device

All hydro-demolition equipment shall be equipped with an angled and rotating water
nozzle to prevent interference of the existing reinforcing steel with the removal of concrete.

The maximum allowable noise level caused by equipment used for the removal of deck
concrete shall not exceed ninety (90) decibels on the “A” weighted scale, as measured at the
nearest residence or occupied building. The Contractor shall demonstrate, to the satisfaction of
the Engineer, that his equipment will meet this requirement before the use of such equipment
will be allowed.

The make and model numbers of hydro-demolition equipment shall be submitted for
approval by the Engineer. No hydro-demolition work shall be initiated until approval by the
Engineer is granted.

The Contractor shall provide structurally adequate shields approved by the Engineer for
protection of adjacent traffic lanes in the vicinity of the removal and cleanup operations.

Water used for the hydro-demolition shall be potable.

The Contractor is advised that the withdrawal of more than 50,000 gallons of water per
day from a single source other than from a municipal water system shall require a diversion
permit issued by the Department of Environmental Protection, Water Resources Unit, in
accordance with the Connecticut Water Diversion Policy Act PA 84-402, CGS Sections 22a-
365 through 22a-378.

3) Hydro-Demolition Drainage Runoff Control: At least two weeks prior to the planned
initiation of hydro-demolition operations, the Contractor shall submit to the Engineer for
approval a comprehensive plan for the containment, filtration and disposal of hydro-demolition
runoff water and concrete debris.

The plan shall ensure that all concrete debris and particulant matter will be removed
from hydro-demolition runoff water prior to its release to the environment.

The plan shall include provision for the concurrent vacuuming of all runoff water at the
immediate vicinity of the hydro-demolition operation. Runoff water shall be completely
contained and vacuumed into a suitably sized water tight mobile tank for transport to a disposal
site sedimentation basin approved by the Engineer.

Hydro-demolition operations shall proceed only with the simultaneous operation of a
runoff water vacuum pickup in the immediate area of the hydro-demolition operation. Runoff
water shall not be allowed to flow across adjacent travel lanes, across bridge joints nor through
any existing bridge drainage system.
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The size and location of the disposal site sedimentation basin shall be detailed in the
containment, filtration and disposal plan. The sedimentation basin shall be properly sized so
that uncontrolled overflow does not occur. At the conclusion of hydro-demolition operations,
the sedimentation basin and all concrete debris shall be removed and the area restored to its
original condition.

The plan shall additionally conform to all applicable requirements of Section 1.10
Environmental Compliance of the Standard Specification.

The approval by the Engineer of the runoff containment, filtration and disposal plan
shall in no way relieve the Contractor of any responsibility for its safe and effective
performance.

4) Calibration and Testing of Hydro-Demolition Equipment: A trial area shall be
designated by the Engineer to demonstrate that the equipment, personnel and methods of
operation are capable of producing results satisfactory to the Engineer. The trial area shall
consist of two patches, each of approximately 20 square feet, one area deteriorated and/or
defective concrete and one area of “sound” concrete as determined by the Engineer.

Area of sound concrete is defined as: An area free from chemical defects, delamination,
spalling, cracks, etc.

In the “sound area of concrete”, the equipment shall be programmed to remove concrete
to a depth 1 inch + 1/4 inch below the top reinforcing steel mat.

After completion of the above test area, the equipment shall be located over the
deteriorated and/or defective concrete and using the same parameters for sound concrete
removal, remove all deteriorated and/or defective concrete. If a satisfactory result is obtained,
these parameters may be used as a basis for the production removal.

If, after calibrating the hydro-demolition equipment and beginning removal operations
in a particular zone or area, insufficient removal of concrete is being obtained in the opinion of
the Engineer, the Contractor shall recalibrate the hydro-demolition equipment for that zone or
area to the satisfaction of the Engineer.

5) Removal of Deteriorated Concrete: All deteriorated concrete designated for removal
under this construction item shall be removed within the limits shown on the plans and where
ordered by the Engineer. The lateral limits of each area to be repaired will be delineated by the
Engineer and suitably marked. Where several areas to be repaired are very close together, the
Engineer may combine these individual patches into a large area. The outlines of each such
area shall first be cut to a depth of one-half (1/2) inch with an approved powersaw capable of
making straight cuts. In the event that reinforcing steel is encountered within the upper 1/2 inch
depth during sawing operations, the depth of saw-cut shall immediately be adjusted to a
shallower depth so as not to damage the steel bars. If so directed by the Engineer, saw cutting
shall again be carried down to the 1/2 inch depth at other locations of repair provided
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reinforcing steel is not again encountered. Where over-breakage occurs resulting in a
featheredge, the featheredge shall be squared up to a vertical edge in an approved manner.
Where sawing is impractical, the area shall be outlined by chisel or other approved means.

All deteriorated concrete shall be removed by hydro-demolition methods except under
the following circumstances where pneumatic hammers may be used when approved by the
Engineer:

a) The removal of any remaining thin concrete ridges or “shadows” directly beneath
reinforcing bars.

b) When necessary to achieve required clearance around lap splices in the repair of
deteriorated or damaged reinforcing steel.

c) Inareas inaccessible to hydro-demolition.

d) The removal of deteriorated concrete for deck repair areas less than 10% of surface
area per span.

The weight of pneumatic hammers when used shall not exceed 30 pounds for concrete
removal above the top reinforcing steel nor 15 pounds for concrete removal below the top
reinforcing steel.

The depth of concrete removal shall be at least linch below the top reinforcing steel mat
but shall be such as to include all spalled, delaminated, or otherwise deteriorated concrete. The
Engineer will be sole determiner of what constitutes deteriorated concrete, using sounding
methods or other evaluation measures at his discretion.

Within one hour following the initiation of a hydro-demolition operation in any patch
area, all loose concrete debris should be removed, followed by water flushing of the existing
concrete bonding surface to completely remove all traces of concrete debris and cement residue
so that rebonding to the surface of the remaining sound concrete will be prevented. If it is not
convenient to clean and flush the patch area within this time framework, all steel reinforcing
and concrete bonding surfaces shall be cleaned subsequently by high pressure water blasting at
a nozzle pressure not less than 3,000 psi with a sufficient volume to completely remove all
rebonded debris and laitance.

Where pneumatic hammers are used, the minimum depth of removal shall be no more
than 1 inch shallower than any adjacent hydro-demolished deck excavation.

Where the existing reinforcing steel is damaged or corroded, it shall be cut out and
replaced with new reinforcing steel of the same size. Any sound reinforcing steel damaged
during the concrete removal operations, shall be repaired or replaced by the Contractor at his
expense as directed by the Engineer. New steel shall be attached beneath or beside existing
steel with a minimum splice length as indicated on the plans, or as directed by the Engineer.
The concrete shall be removed to a minimum depth of 1 inch below the new steel.
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6) Surface Preparation: Sound reinforcing steel which is in the proper position in the
slab shall be left in place and cleaned of all concrete, the smaller fragments to be removed with
hand tools in patch areas where pneumatic hammers were used.

Reinforcing bar wire ties and vertical supports shall be installed on inadequately
supported and/or vibrating reinforcing steel, as directed by the Engineer.

The concrete surface and reinforcing steel to receive patching material shall be either
sandblasted or water blasted, followed by air blasting in order to remove all loose particles and
dust. All blasting operations shall be performed using techniques approved by the Engineer,
taking care to protect all pedestrians, traffic, and adjacent property. All compressed air sources
shall have properly sized and designed oil separators, attached and functional, to allow
delivered air at the nozzle to be oil-free. The patch area shall be cleaned of all additional loose
or powder-like rust, oil, solvent, grease, dirt, dust, bitumen, loose particles, and foreign matter
just prior to patching.

If the patch area was not cleaned and flushed with clean water immediately following
hydro-demolition, or if run-off from a nearby hydro-demolition operation was allowed to travel
through the previously cleaned and flushed patch surface, all affected concrete and steel
reinforcing bonding surfaces shall be water blast cleaned at a nozzle pressure not less than 3,000
psi as directed by the Engineer, to assure that all remaining bond inhibiting laitance is
completely removed.

The entire concrete surface to be patched shall be dampened. All free water shall be
removed from the patch area.

7) Mixing, Placing, and Finishing: Mixing and placing concrete should not be done
unless the ambient temperature is above 35°F. All mixing shall be accomplished by means of a
standard drum-type portable mixer. A continuous type mobile mixer may be used if permitted
by the Engineer. The Contractor shall calibrate the mobile mixer under supervision of the
Engineer. Calibration shall be in accordance with the applicable sections of ASTM method
C685. The total mix shall be limited to the quantity that can be mixed and placed in 15 minutes.
The concrete mix shall be spread evenly and compacted to a level slightly above the pavement
surface. Vibration, spading or rodding shall be used to thoroughly compact concrete and fill the
entire patch area. Where practical, internal vibration shall be used in cases where concrete has
been removed below the reinforcing steel. Hand tamping shall be used to consolidate concrete
in smaller patches, including popouts.

Vibrating plates or vibrating screeds shall be used on the surface of all patches for strike
off and consolidation. After the concrete has been spread evenly and compacted to a level
slightly above the pavement surface, the vibrating plate or screed shall be drawn over the
surface at a uniform speed without stopping, in order to finish the surface smooth and even with
adjacent concrete.

The surface shall be float finished.
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Finishing operations shall be completed before initial set takes place.

Cured patches, having a hollow sound when chain dragged or tapped (indicating
delamination), shall be replaced by the Contractor at his expense until a patch acceptable to the
Engineer is in place.

8) Tolerances in Finished Patched Surfaces: The surface profile of the patched area shall
not vary more than one-eighth inch in a distance of 10 feet, when a 10 foot long straightedge is
placed on the surface at any angle relative to the centerline of the bridge. Humps in the patch
that exceed the one-eighth inch tolerance shall be ground down by approved machinery. Sags
or depressions in the surface of the patch area that exceed one-eighth inch tolerance shall be
repaired by removal of the concrete in the depression over an area determined by the Engineer
to a depth of one inch and repaired in the previously described manner.

9) Underside of Bridge Deck Treatment: The Engineer shall examine the underside of
the bridge deck for pop-outs caused by the removal of deteriorated concrete. The surface area
of pop-outs shall be coated with epoxy resin where ordered by the Engineer. The concrete
surface and exposed reinforcing steel, if any, which is to receive the coating material shall be
cleaned of all loose or powder-like rust, oil, dust, dirt, loose particles, and other bond inhibiting
matter just prior to coating.

The epoxy resin shall be mixed in accordance with the manufacturer's instructions. Also
in accordance with the manufacturer’s instructions, two coats of the mixed material shall be
applied in uniform coats of approximately 2 to 3 mil dry film thickness each.

If the pop-outs extend beyond the bottom layer of reinforcing steel, the pop-outs shall be
repaired as ordered by the Engineer.

10) Test Cylinders: The Contractor shall make and perform compressive strength tests
on representative cylinders under the supervision of the Engineer. The dimensions, type of
cylinder mold and number of cylinders shall be specified by the Engineer. Traffic shall not be
permitted on patched surfaces until the patch material attains a strength of 1800 psi, as
determined by breaks of the test cylinders.

A portable compression testing machine shall be provided by the Contractor and
available on site for cylinder testing. All testing and equipment shall conform to ASTM C39.

Note: This compression machine must be calibrated in accordance with the provisions
of Section 5, ASTM C309.

11) Time Schedule: Work under this item begun on any specific bridge during a
construction season shall be completed, at least, to include this item, membrane waterproofing
and placing of first course of wearing surface as soon as possible and specifically before the
beginning of the construction season’s winter shutdown.
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All work shall proceed as required by the “Maintenance and Protection of Traffic” and
“Prosecution and Progress” specifications elsewhere within the contract documents. Traffic
will not be allowed on any areas where the Contractor has removed deteriorated concrete until a
minimum of 1.5 hours after the placing and finishing operations on the areas are complete as
required by this specification.

Method of Measurement: This work will be measured for payment by the actual number of
cubic feet of patching material used in acceptable concrete deck patches, except where the
Engineer determines that the Contractor has unnecessarily removed sound concrete. Where
sound concrete has been unnecessarily removed, the replacement concrete will not be measured
for payment.

The actual number of cubic feet of patching material will be determined by the actual
product yield per bag based upon the Contractor’s mix design as determined by the
Department’s Material Testing Lab.

The Contractor shall provide the Engineer with a statement certifying the number of
bags of patching material incorporated into the work.

Basis of Payment: This work will be paid for at the contract unit price per cubic foot of deck
concrete repaired for “Partial Depth Patch”, complete in place and accepted, which price shall
include removal of deteriorated concrete, surface preparation of patch areas, epoxy resin coating
of the underside of deck pop-out surfaces, concrete replacement, the furnishing and installation
of reinforcing bar wire ties and vertical supports for inadequately supported existing reinforcing
steel, all materials, equipment, including the portable compression testing machine required for
the testing of the repair material, tools, labor and work incidental thereto.

Pay Item Pay Unit
Partial Depth Patch C.F.
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ITEM NO. 0603081A — REPAIR TO STRUCTURAL STEEL S.F.

Article 6.03.01 — Description is supplemented by the following:

This work shall consist of repairing portions of steel members as indicated and detailed on the
Contract Plans along with any additional repair areas identified in the field by the Engineer. The
repair shall consist of installing new steel plates over deteriorated portions of the beams.

All surface preparation and priming of repair plates including the area around the repair shall be
considered incidental to this work, and included in the price. Any miscellaneous shields,
staging, scaffolding, temporary support of utilities or other work or items required to complete
this work shall be considered incidental to this work, and included in the price.

Article 6.03.02 — Materials are supplemented by the following:
All structural steel shall conform to AASHTO Description M270 Grade 36.

All new high strength bolts, nuts and washers shall be AASHTO M164, M292 and M293,
respectively.

Epoxy Polyamide shall be a solvent-free patching compound used for repairing pits, cracks and
voids in steel surfaces. It shall be designed for the following:
1. Features:

e Wet applications

e Applied up to 2” in thickness
Self-priming on most surfaces and over most generic types of coatings
e Rapid cure characteristics
VVOC compliant to current AIM regulations
Finish: Flat
Primers: Self-priming
Topcoats: Paint as specified
Dry Film Thickness: 1/8:
Solids Content: By Volume: 99% + 1%
Dry Temp. Resistance:
e Continuous: 200°F (93°C)
e Non-Continuous: 250°F (121°C)

Noookrwn

Only primers are acceptable which have been tested, approved and are on the Qualified
Products List for use for ConnDOT Projects. A current copy of the Qualified Products List for
ConnDOT may be obtained from the following link:

http://www.ct.gov/dot/L I1B/dot/documents/dresearch/conndot_gpl.pdf

Article 6.03.03 — Construction Method is supplemented by the following:

All areas of deteriorated portions of the beams shall have its surface prepared to SSPC-SP6
prior to any priming. Payment for localized deleading, surface preparation, containment,
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disposal of debris and personal protection is included under this item of work. Any areas with
substantial section loss indentified by the Contractor shall be brought to the attention of the
Engineer.

Epoxy Polyamide shall be applied to existing steel surfaces in contact with new gusset plates.
Article 6.03.04 — Method of Measurement is supplemented by the following:

This work will be measured for payment by the number of the actual square feet of deteriorated
section. If deterioration is located on both sides of the same section, the area shall only be
counted once.

Article 6.03.05 — Basis of Payment is supplemented by the following:

The quantity determined under the “Method of Measurement” section shall be paid for at the
contract unit price per SQUARE FOOT of the “Repair to Structural Steel” Item. This payment
shall constitute full compensation for all labor, tools, materials, surface preparation, priming of
the steel repairs, equipment, and all other incidentals necessary to perform the work as
described herin and as showing in the Contract Drawings.

Pay Item Pay Unit
Repair to Structural Steel S.F.
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ITEM NO. 0821189 A CONCRETE BARRIER TRANSITION

SECTION L.F.

All work shall be in accordance with Section 8.21 of the State of Connecticut department of
Transportation Standard Specifications for Roads Bridges and Incidental Construction as amended,
as modified by this special provision, and as directed by the engineer.

Pay Item Pay Unit
Concrete Barrier Transition Section L.F.
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ITEM NO. 0821201 A — PRECAST CONCRETE BARRIER CURB L.F.
All work shall be in accordance with Section 8.21 of the State of Connecticut department of
Transportation Standard Specifications for Roads Bridges and Incidental Construction as amended,
as modified by this special provision, and as directed by the engineer.

Add the following to Subsection 8.21.01 DESCRIPTION.

The work to be done under this Item shall consist of matching the Precast Concrete Barrier Curb
to the existing wall. The Engineer may order work under this item at any time from Notice to
Proceeded to contract completion and the Contractor shall be prepared to, and shall, execute the
work immediately.

Pay Item Pay Unit
Precast Concrete Barrier Curb L.F.
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STATE POLICE OFFICER
ITEM #0970006A - TRAFFICPERSON (MUNICIPAL POLICE OFFICER)
ITEM #0970007A - TRAFFICPERSON (UNIFORMED FLAGGER)

Section 9.70 of the Form 816 Standard specifications is being replaced with a new special
provision dated January 2008 with the items numbers as shown above.

The Office of Construction, as owner of this provision, has directed the Districts to assist the
Office of Engineering in providing information that will be required for establishment of
estimated pay units for est. and hours for use of State Police Officers and trafficpersons on
projects under their jurisdiction.

Please contact the Assistant District Engineer that will be administering the contract for
assistance in determining the type, and separate amounts for State Police and trafficpersons,
including the rates for these items especially in the case of current rates and requirements for
employing Municipal officers and vehicles. .
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ITEM NO. 0971001A — MAINTENANCE AND PROTECTION OF
TRAFFIC

Article 9.71.01 — Description is supplemented by the following:

The Contractor shall maintain and protect traffic as described by the following and as limited in the
Special Provision "Prosecution and Progress™:

Route 1-84 and Route 7

The Contractor shall maintain and protect a minimum of one lane on a paved travel path not less
than 12 feet in width per lane.

Ramps and Turning Roadways

The Contractor shall maintain and protect existing traffic operations.

Excepted therefrom will be those periods, during the allowable periods, when the Contractor is
actively working, at which time the Contractor shall be allowed to maintain and protect a
minimum of one lane of traffic, on a paved travel path not less than 12 feet in width.

Article 9.71.03 - Construction Method is supplemented as follows:
General

When the Contractor is excavating adjacent to the roadway, the Contractor shall provide a 3-foot
shoulder between the work area and travel lanes, with traffic drums spaced every 50 feet. At the
end of the workday, if the vertical drop-off exceeds 3 inches, the Contractor shall provide a
temporary traversable slope of 4:1 or flatter that is acceptable to the Engineer.

The Contractor shall not store any material on-site which would present a safety hazard to
motorists or pedestrians (e.g. fixed object or obstruct sight lines).

The field installation of a signing pattern shall constitute interference with existing traffic
operations and shall not be allowed, except during the allowable periods.

Construction vehicles entering travel lanes at speeds less than the posted speed are interfering with
traffic, and shall not be allowed without a lane closure. The lane closure shall be of sufficient
length to allow vehicles to enter or exit the work area at posted speeds, in order to merge with
existing traffic.

Existing Signing

The Contractor shall maintain all existing overhead and side-mounted signs throughout the
project limits during the duration of the project. The Contractor shall temporarily relocate signs
and sign supports as many times as deemed necessary, and install temporary sign supports if
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necessary and as directed by the Engineer.
Requirements for Winter

The Contractor shall schedule a meeting with representatives from the Department including the
offices of Maintenance and Traffic, and the Town/City to determine what interim traffic control
measures the Contractor shall accomplish for the winter to provide safety to the motorists and
permit adequate snow removal procedures. This meeting shall be held prior to October 31 of
each year and will include, but not be limited to, discussion of the status and schedule of the
following items: lane and shoulder widths, pavement restoration, traffic signal work, pavement
markings, and signing.

Signing Patterns

The Contractor shall erect and maintain all signing patterns in accordance with the traffic
control plans contained herein. Proper distances between advance warning signs and proper
taper lengths are mandatory.

TRAFFIC CONTROL DURING CONSTRUCTION OPERATIONS

The following guidelines shall assist field personnel in determining when and what type of
traffic control patterns to use for various situations. These guidelines shall provide for the safe
and efficient movement of traffic through work zones and enhance the safety of work forces in
the work area.

TRAFFIC CONTROL PATTERNS

Traffic control patterns shall be used when a work operation requires that all or part of any
vehicle or work area protrudes onto any part of a travel lane or shoulder. For each situation, the
installation of traffic control devices shall be based on the following:

Speed and volume of traffic
Duration of operation
Exposure to hazards

Traffic control patterns shall be uniform, neat and orderly so as to command respect from the
motorist.

In the case of a horizontal or vertical sight restriction in advance of the work area, the traffic
control pattern shall be extended to provide adequate sight distance for approaching traffic.

If a lane reduction taper is required to shift traffic, the entire length of the taper should be
installed on a tangent section of roadway so that the entire taper area can be seen by the
motorist.

Any existing signs that are in conflict with the traffic control patterns shall be removed,
covered, or turned so that they are not readable by oncoming traffic.
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When installing a traffic control pattern, a Buffer Area should be provided and this area shall be
free of equipment, workers, materials and parked vehicles.

Typical traffic control plans 19 through 25 may be used for moving operations such as line
striping, pot hole patching, mowing, or sweeping when it is necessary for equipment to occupy
a travel lane.

Traffic control patterns will not be required when vehicles are on an emergency patrol type
activity or when a short duration stop is made and the equipment can be contained within the
shoulder. Flashing lights and appropriate trafficperson shall be used when required.

Although each situation must be dealt with individually, conformity with the typical traffic
control plans contained herein is required. In a situation not adequately covered by the typical
traffic control plans, the Contractor must contact the Engineer for assistance prior to setting up a
traffic control pattern.

PLACEMENT OF SIGNS

Signs must be placed in such a position to allow motorists the opportunity to reduce their speed
prior to the work area. Signs shall be installed on the same side of the roadway as the work
area. On multi-lane divided highways, advance warning signs shall be installed on both sides of
the highway. On directional roadways (on-ramps, off-ramps, one-way roads), where the sight
distance to signs is restricted, these signs should be installed on both sides of the roadway.

ALLOWABLE ADJUSTMENT OF SIGNS AND DEVICES SHOWN ON THE TRAFFIC
CONTROL PLANS

The traffic control plans contained herein show the location and spacing of signs and devices
under ideal conditions. Signs and devices should be installed as shown on these plans whenever
possible.

The proper application of the traffic control plans and installation of traffic control devices
depends on actual field conditions.

Adjustments to the traffic control plans shall be made only at the direction of the Engineer to
improve the visibility of the signs and devices and to better control traffic operations.

Adjustments to the traffic control plans shall be based on safety of work forces and motorists,
abutting property requirements, driveways, side roads, and the vertical and horizontal curvature
of the roadway.

The Engineer may require that the traffic control pattern be located significantly in advance of
the work area to provide better sight line to the signing and safer traffic operations through the
work zone.

Table I indicates the minimum taper length required for a lane closure based on the posted
speed limit of the roadway. These taper lengths shall only be used when the recommended
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taper lengths shown on the traffic control plans cannot be achieved.
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TABLE | - MINIMUM TAPER LENGTHS

POSTED SPEED LIMIT MINIMUM TAPER LENGTH IN FEET FOR
MILES PER HOUR A SINGLE LANE CLOSURE
30 OR LESS 180
35 250
40 320
45 540
50 600
55 660
65 780

SECTION 1. WORK ZONE SAFETY MEETINGS

l.a)

1.b)

Prior to the commencement of work, a work zone safety meeting will be conducted with
representatives of DOT Construction, Connecticut State Police (Local Barracks),
Municipal Police, the Contractor (Project Superintendent) and the Traffic Control
Subcontractor (if different than the prime Contractor) to review the traffic operations,
lines of responsibility, and operating guidelines which will be used on the project. Other
work zone safety meetings during the course of the project should be scheduled as
needed.

A Work Zone Safety Meeting Agenda shall be developed and used at the meeting to
outline the anticipated traffic control issues during the construction of this project. Any
issues that can’t be resolved at these meetings will be brought to the attention of the
District Engineer and the Office of Construction. The agenda should include:

Review Project scope of work and time

Review Section 1.08, Prosecution and Progress

Review Section 9.70, Trafficpersons

Review Section 9.71, Maintenance and Protection of Traffic

Review Contractor’s schedule and method of operations.

Review areas of special concern: ramps, turning roadways, medians, lane drops, etc.
Open discussion of work zone questions and issues

Discussion of review and approval process for changes in contract requirements as they
relate to work zone areas

SECTION 2. GENERAL

2.2)

If the required minimum number of signs and equipment (i.e. one High Mounted
Internally Illuminated Flashing Arrow for each lane closed, two TMAS, Changeable
Message Sign, etc.) are not available; the traffic control pattern shall not be installed.
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2.b)

2.C)

2.d)

The Contractor shall have back-up equipment (TMAs, High Mounted Internally
Illuminated Flashing Arrow, Changeable Message Sign, construction signs,
cones/drums, etc.) available at all times in case of mechanical failures, etc. The only
exception to this is in the case of sudden equipment breakdowns in which the pattern
may be installed but the Contractor must provide replacement equipment within 24
hours.

Failure of the Contractor to have the required minimum number of signs, personnel and
equipment, which results in the pattern not being installed, shall not be a reason for a
time extension or claim for loss time.

In cases of legitimate differences of opinion between the Contractor and the Inspection
staff, the Inspection staff shall err on the side of safety. The matter shall be brought to
the District Office for resolution immediately or, in the case of work after regular
business hours, on the next business day.

SECTION 3. INSTALLING AND REMOVING TRAFFIC CONTROL PATTERNS

3.2)

3.b)

3.0)

3.d)

Lane Closures shall be installed beginning with the advanced warning signs and
proceeding forward toward the work area.

Lane Closures shall be removed in the reverse order, beginning at the work area, or end
of the traffic control pattern, and proceeding back toward the advanced warning signs.

Stopping traffic may be allowed:

« As per the contract for such activities as blasting, steel erection, etc.

. During paving, milling operations, etc. where, in the middle of the operation, it
is necessary to flip the pattern to complete the operation on the other half of the
roadway and traffic should not travel across the longitudinal joint or difference
in roadway elevation.

« To move slow moving equipment across live traffic lanes into the work area.

Under certain situations when the safety of the traveling public and/or that of the
workers may be compromised due to conditions such as traffic volume, speed, roadside
obstructions, or sight line deficiencies, as determined by the Engineer and/or State
Police, traffic may be briefly impeded while installing and/or removing the advanced
warning signs and the first ten traffic cones/drums only. Appropriate measures shall be
taken to safely slow traffic. If required, traffic slowing techniques may be used and
shall include the use of Truck Mounted Impact Attenuators (TMAS) as appropriate, for a
minimum of one mile in advance of the pattern starting point. Once the advanced
warning signs and the first ten traffic cones/drums are installed/removed, the TMAs and
sign crew shall continue to install/remove the pattern as described in Section 4c and
traffic shall be allowed to resume their normal travel.
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3.e)  The Contractor must adhere to using the proper signs, placing the signs correctly, and
ensuring the proper spacing of signs.

3.f)  Additional devices are required on entrance ramps, exit ramps, and intersecting roads to
warn and/or move traffic into the proper travelpath prior to merging/exiting with/from
the main line traffic. This shall be completed before installing the mainline pattern past
the ramp or intersecting roadway.

3.9) Priorto installing a pattern, any conflicting existing signs shall be covered with an
opaque material. Once the pattern is removed, the existing signs shall be uncovered.

3.h)  On limited access roadways, workers are prohibited from crossing the travel lanes to
install and remove signs or other devices on the opposite side of the roadway. Any signs
or devices on the opposite side of the roadway shall be installed and removed separately.

SECTION 4. USE OF HIGH MOUNTED INTERNALLY ILLUMINATED FLASHING
ARROW

4.a)  On limited access roadways, one Flashing Arrow shall be used for each lane that is
closed. The Flashing Arrow shall be installed concurrently with the installation of the
traffic control pattern and its placement shall be as shown on the traffic control plan.
For multiple lane closures, one Flashing Arrow is required for each lane closed. If
conditions warrant, additional Flashing Arrows should be employed (i.e.: curves, major
ramps, etc.).

4.b)  On non-limited access roadways, the use of a Flashing Arrow for lane closures is
optional. The roadway geometry, sight line distance, and traffic volume should be
considered in the decision to use the Flashing Arrow.

4.c)  The Flashing Arrow shall not be used on two lane, two-way roadways for temporary
alternating one-way traffic operations.

4.d)  The Flashing Arrow board display shall be in the “arrow” mode for lane closure tapers
and 1in the “caution” mode (four corners) for shoulder work, blocking the shoulder, or
roadside work near the shoulder. The Flashing Arrow shall be in the “caution” mode
when it is positioned in the closed lane.

4.e)  The Flashing Arrow shall not be used on a multi-lane roadway to laterally shift all lanes

of traffic, because unnecessary lane changing may result.

SECTION 5. USE OF TRUCK MOUNTED IMPACT ATTENUATOR VEHICLES
(TMAS)

5.a)  For lane closures on limited access roadways, a minimum of two TMAs shall be used to
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5.b)

5.c)

5.d)

5.e)

5.f)

install and remove traffic control patterns. If two TMAS are not available, the pattern
shall not be installed.

On non-limited access roadways, the use of TMAs to install and remove patterns closing
a lane(s) is optional. The roadway geometry, sight line distance, and traffic volume
should be considered in the decision to utilize the TMAs.

Generally, to establish the advance and transition signing, one TMA shall be placed on
the shoulder and the second TMA shall be approximately 1,000 feet ahead blocking the
lane. The flashing arrow board mounted on the TMA should be in the “flashing arrow”
mode when taking the lane. The sign truck and workers should be immediately ahead of
the second TMA.. In no case shall the TMA be used as the sign truck or a work truck.
Once the transition is in place, the TMAs shall travel in the closed lane until all
Changeable Message Signs, signs, Flashing Arrows, and cones/drums are installed. The
flashing arrow board mounted on the TMA should be in the “caution” mode when
traveling in the closed lane.

A TMA shall be placed prior to the first work area in the pattern. If there are multiple
work areas within the same pattern, then additional TMAs shall be positioned at each
additional work area as needed. The flashing arrow board mounted on the TMA should
be in the “caution” mode when in the closed lane.

TMA s shall be positioned a sufficient distance prior to the workers or equipment being
protected to allow for appropriate vehicle roll-ahead in the event that the TMA is hit, but
not so far that an errant vehicle could travel around the TMA and into the work area.

For additional placement and use details, refer to the specification entitled “Type ‘D’
Portable Impact Attenuation System”. Some operations, such as paving and concrete
repairs, do not allow for placement of the TMA(s) within the specified distances. In
these situations, the TMA(s) should be placed at the beginning of the work area and
shall be advanced as the paving or concrete operations proceed.

TMASs should be paid in accordance with how the unit is utilized. When it is used as a
TMA and is in the proper location as specified, and then it should be paid at the
specified hourly rate for “Type ‘D’ Portable Impact Attenuation System”. When the
TMA is used as a Flashing Arrow, it should be paid at the daily rate for “High Mounted
Internally Illuminated Flashing Arrow”. If a TMA is used to install and remove a
pattern and then is used as a Flashing Arrow, the unit should be paid as a “Type ‘D’
Portable Impact Attenuation System” for the hours used to install and remove the
pattern, typically 2 hours (1 hour to install and 1 hour to remove), and is also paid for the
day as a “High Mounted Internally Illuminated Flashing Arrow”.

SECTION 6. USE OF TRAFFIC DRUMS AND TRAFFIC CONES

6.2)

Traffic drums shall be used for taper channelization on limited-access roadways, ramps,
and turning roadways and to delineate raised catch basins and other hazards.
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6.b)  Traffic drums shall be used in place of traffic cones in traffic control patterns that are in
effect for more than a 36-hour duration.
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6.c)  Traffic Cones less than 42 inches in height shall not be used on limited-access roadways
or on non-limited access roadways with a posted speed limit of 45 mph and above.

6.d)  Typical spacing of traffic drums and/or cones shown on the Traffic Control Plans in the
Contract are maximum spacings and may be reduced to meet actual field conditions as
required.

SECTION 7. USE OF (REMOTE CONTROLLED) CHANGEABLE MESSAGE SIGNS
(CMS)

7.a)  For lane closures on limited access roadways, one CMS shall be used in advance of the
traffic control pattern. Prior to installing the pattern, the CMS shall be installed and in
operation, displaying the appropriate lane closure information (i.e.: Left Lane Closed -
Merge Right). The CMS shall be positioned % - 1 mile ahead of the lane closure taper.
If the nearest Exit ramp is greater than the specified %2 - 1 mile distance, than an
additional CMS shall be positioned a sufficient distance ahead of the Exit ramp to alert
motorists to the work and therefore offer them an opportunity to take the exit.

7.b)  CMS should not be installed within 1000 feet of an existing CMS.

7.c)  On non-limited access roadways, the use of CMS for lane closures is optional. The
roadway geometry, sight line distance, and traffic volume should be considered in the
decision to use the CMS.

7.d) The advance CMS is typically placed off the right shoulder, 5 feet from the edge of
pavement. In areas where the CMS cannot be placed beyond the edge of pavement, it
may be placed on the paved shoulder with a minimum of five (5) traffic drums placed in
a taper in front of it to delineate its position. The advance CMS shall be adequately
protected if it is used for a continuous duration of 36 hours or more.

7.e)  When the CMS are no longer required, they should be removed from the clear zone and
have the display screen cleared and turned 90° away from the roadway.

7.f)  The CMS generally should not be used for generic messages (ex: Road Work Ahead,
Bump Ahead, Gravel Road, etc.).

7.9)  The CMS should be used for specific situations that need to command the motorist’s
attention which cannot be conveyed with standard construction signs (Examples include:
Exit 34 Closed Sat/Sun - Use Exit 35, All Lanes Closed - Use Shoulder, Workers on
Road - Slow Down).

7.n)  Messages that need to be displayed for long periods of time, such as during stage
construction, should be displayed with construction signs. For special signs, please
coordinate with the Office of Construction and the Division of Traffic Engineering for
the proper layout/dimensions required.
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7.1)  The messages that are allowed on the CMS are as follows:

Message No. Frame 1 Frame 2 Message No. Frame 1 Frame 2
1 LEFT MERGE 9 LANES REDUCE
LANE RIGHT CLOSED SPEED
CLOSED AHEAD
2 2 LEFT MERGE 10 LANES USE
LANES RIGHT CLOSED CAUTION
CLOSED AHEAD
3 LEFT REDUCE 11 WORKERS REDUCE
LANE SPEED ON SPEED
CLOSED ROAD
4 2 LEFT REDUCE 12 WORKERS SLOW
LANES SPEED ON DOWN
CLOSED ROAD
5 RIGHT MERGE 13 EXIT XX USE
LANE LEFT CLOSED EXIT YY
CLOSED
6 2 RIGHT MERGE 14 EXIT XX FOLLOW
LANES LEFT CLOSED DETOUR
CLOSED USE YY
7 RIGHT REDUCE 15 2 LANES USE
LANE SPEED SHIFT CAUTION
CLOSED AHEAD
8 2 RIGHT REDUCE 16 3 LANES USE
LANES SPEED SHIFT CAUTION
CLOSED AHEAD

For any other message(s), approval must be received from the Office of Construction prior to
their use. No more than two (2) displays shall be used within any message cycle.
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SERIES 16 SIGNS

< w P 4 w »
CONSTRUCTION CONSTRUCTION
AHEAD AHEAD
H | ROAD USE RESTRICTED H |SIDEWALK USE RESTRICTED)
STATE LIABILITY LIMITED STATE LIABILITY LIMITED
GENFRA| STATUTES SFC 13a-115, 13a-145 GENERAL STATUTES SFC 13a-115, 13a-145
COMMISSIONER OF TRAMSPORTATION COMMISSIONER OF TRANSPORTATION
w H W H
16-E | 80-1605 84" x 60" 16-5 ‘ 80-1619 ‘ 48" x 30"

16-H | 80-1608 | 60" x 42"
16-M | 80-1613 | 30" x 24"
THE 16-S SIGN SHALL BE USED ON ALL PROJECTS THAT REQUIRE SIDEWALK RECONSTRUCTION
OR RESTRICT PEDESTRIAN TRAVEL ON AN EXISTING SIDEWALK.
SERIES 16 SIGNS SHALL BE INSTALLED IN ADVANCE OF THE TRAFFIC CONTROL PATTERNS TO
ALLOW MOTORISTS THE OPPORTUNITY TO AVOID A WORK ZONE, SERIES 16 SIGNS SHALL
BE INSTALLED ON ANY MAJOR INTERSECTING ROADWAYS THAT APPROACH THE WORK
ZONE. ON LIMITED-ACCESS HIGHWAYS, THESE SIGNS SHALL BE LOCATED IN ADVANCE OF
THE NEAREST UPSTREAM EXIT RAMP AND ON ANY ENTRANCE RAMPS PRIOR TO OR WITHIN
THE WORK ZONE LIMITS.
THE LOCATION OF SERIES 16 SIGNS CAN BE FOUND ELSEWHERE IN THE PLANS OR INSTALLED
AS DIRECTED BY THE ENGINEER.
SIGNS 16-E AND 16-H SHALL BE POST-MOUNTED.
SIGN 16-E SHALL BE USED ON ALL EXPRESSWAYS,
SIGN 16-H SHALL BE USED ON ALL RAMPS, OTHER STATE ROADWAYS, AND MAJOR TOWN/CITY
ROADWAYS.
SIGN 16-M SHALL BE USED ON OTHER TOWN ROADWAYS.

REGULATORY SIGN "ROAD WORK AHEAD, FINES DOUBLED"

THE REGULATORY SIGN "ROAD WORK AHEAD FINES DOUBLED" SHALL BE INSTALLED FOR ALL
WORK ZONES THAT OCCUR ON ANY STATE HIGHWAY IN CONNECTICUT WHERE THERE ARE
WORKERS ON THE HIGHWAY OR WHEN THERE IS OTHER THAN EXISTING TRAFFIC
OPERATIONS.

THE "ROAD WORK AHEAD FINES DOUBLED" REGULATORY SIGN SHALL NOT BE INSTALLED
ON TOWN ROADS.

THE "ROAD WORK AHEAD FINES DOUBLED" REGULATORY SIGN SHALL BE PLACED AFTER THE
SERIES 16 SIGN AND IN ADVANCE OF THE

"ROAD WORK AHEAD" SIGN. 3 —p
"END ROAD WORK" SIGN ROAD WORK
THE LAST SIGN IN THE PATTERN MUST BE 31-1906 3.5 AHEAD

THE "END ROAD WORK" SIGN, FINES

«—s——p DOUBLED
! END P i CONSTRUCTION TRAFFIC CONTROL PLAN
- (& ‘!«
80-9612 i ROAD WORK| ! 't'; , REQUIRED SIGNS
SCAI‘:E?;‘J‘ONE
CONNECTICUT DEPARTMENT OF TRANSPORTATION ; g;?éi;i;ﬁ“;?.nmm

BUREAU OF ENGINEERING & CONSTRUCTION APFROVED
PRINCIPAL ENGINEER
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NOTES FOR TRAFFIC CONTROL PLANS

1. IF A TRAFFIC STOPPAGE OCCURS IN ADVANCE OF SIGN ®, THEN AN ADDITIONAL SIGN
SHALL BE INSTALLED IN ADVANCE OF THE STOPPAGE.

2. SIGNS (), (A), AND (D) SHOULD BE OMITTED WHEN THESE SIGNS HAVE ALREADY BEEN
INSTALLED TO DESIGNATE A LARGER WORK ZONE THAN THE WORK ZONE THAT IS
ENCOMPASSED ON THIS PLAN.

3. SEE TABLE 1 FOR ADJUSTMENT OF TAPERS IF NECESSARY.

4. IF THIS PLAN REMAINS IN CONTINUQUS OPERATION FOR MORE THAN 36 HOURS, THEN
TRAFFIC DRUMS SHALL BE USED IN PLACE OF TRAFFIC CONES.

5. ANY LEGAL SPEED LIMIT SIGNS WITHIN THE LIMITS OF A ROADWAY / LANE CLOSURE AREA
SHALL BE COVERED WITH AN OPAQUE MATERIAL WHILE THE CLOSURE IS IN EFFECT, AND
UNCOVERED WHEN THE ROADWAY / LANE CLOSURE IS RE-OPENED TO ALL LANES OF TRAFFIC.

6. IF THIS PLAN REMAINS IN CONTINUOUS OPERATION FOR MORE THAN 36 HOURS, THEN
ANY EXISTING CONFLICTING PAVEMENT MARKINGS SHALL BE ERADICATED OR COVERED,
AND TEMPORARY PAVEMENT MARKINGS THAT DELINEATE THE PROPER TRAVELPATHS
SHALL BE INSTALLED.

7. DISTANCES BETWEEN SIGNS IN THE ADVANCE WARNING AREA MAY BE REDUCED TO 100'
ON LOW-SPEED URBAN ROADS (SPEED LIMIT < 40 MPH).

8. IF THIS PLAN IS TO REMAIN IN OPERATION DURING THE HOURS OF DARKNESS, INSTALL
BARRICADE WARNING LIGHTS - HIGH INTENSITY ON ALL POST-MOUNTED DIAMOND
SIGNS IN THE ADVANCE WARNING AREA.

9. A CHANGEABLE MESSAGE SIGN SHALL BE INSTALLED ONE HALF TO ONE MILE IN ADVANCE
OF THE LANE CLOSURE TAPER.

10 SIGN ® SHALL BE MOUNTED A MINIMUM OF 7 FEET FROM THE PAVEMENT SURFACE TO
THE BOTTOM OF THE SIGN.

TABLE 1 - MINIMUM TAPER LENGTHS

POSTED SPEED LIMIT | MINIMUM TAPER LENGTH FOR
(MILES PER HOUR) A SINGLE LANE CLOSURE
30 OR LESS 180" (55m)
35 250' (75m)
40 320' (100m)
45 540' (165m)
50 600" (180m)
55 660' (200m)
65 780" (240m)

METRIC CONVERSION CHART (1" = 25mm)

ENGLISH METRIC || ENGLISH METRIC || ENGLISH METRIC

12" 300mm 42" 1050mm 72" 1800mm

18" 450mm 48" 1200mm 78" 1950mm . - -

24" 600mm 54" 1350mm g4"  2100mm| #'\‘i-. CONSTRUCTICN TRAFFIC CONTROL PLAN

30" 750mm 60" 1500mm 90" 2250mm| | i / NOTES

38" 900mm Ga" 1650mm 6"  2400mm b -

SCALE: NONE

CONNECTICUT DEPARTMENT OF TRANSPORTATION ' ,  CharesS. Harow
BUREAU OF ENGINEERING & CONSTRUCTION APFROVED 201205.05 1550380400

FRIMCIFAL EMGINEER
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WORK IN RIGHT LANE - MULTILANE HIGHWAY SIGN FACE
126 SQ. FT (MIN.)

Xe Bt
TERMINATION . @ 80-9612
AREA 500 .
{1
S S , END
H H ROAD WORK
o] ~ O A 4 T
U W u
e RS
D O\K' D INSTALL TRAFFIC
WORK
E E DRUMS/CONES @ 50-0917
AREA .
R R @ B0 SPACING
ACTIVITY b
AREA o
Ly
BUFFER >< g 500'55 MPH SPEED LIMIT
* AREA S 650'65 MPH SPEED LIMIT
{—L>< ® A
&g ‘ ®
TRANSITION E ® 800" INSTALL 20 TRAFFIC
AREA ® DRUMS @ 40" SPACING
RIGHT LAN
& CLOSED
P AHEAD
b=
H 52 A 4
SHOULDER & | 200"INSTALL 5 TRAFFIC
 TAPER | DRUMS @ 40'SPACING
N f
>< 1000’
— —
ADVANCE
WARNING @ w
AREA 1560
>< — ‘ — * @ 31-1906
® ' ® 1 oo
$ T ROAD WORK
= = . AHEAD
@) A f S| FINES
11‘*” L DOUBLED
_Y—>< ‘ —
(O) TRAFFIC CONE OR TRAFFIC DRUM _,,'r"'_wr"*@c,:\ CONSTRUCTION TRAFFIC CONTROL PLAM
& 1
¥ OPTIONAL (33 TRAFFIC DRUM +—i PORTABLE SIGN SUPPORT ‘-\\ ki ). PLAN 1
HIGH MOUNTED INTERNALLY ILLUMINATED FLASHING ARROW SCA-L-ET-N.UNE SEE NOTES 1,2,3,4,5,6,8, 9
CONNECTICUT DEPARTMENT OF TRANSPORTATION ‘o Charles 5, Harlow
/ 2012.08.05 15:51:00-0400
BUREAU OF ENGINEERING & CONSTRUCTION APPROVED

FRIMCIFAL EMGIMEER
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- MULTILANE HIGHWAY

A

500"

\ 4

INSTALL TRAFFIC
DRUMS/CONES
@ BOD'SPACING

500'55 MPH SPEED
650'65 MPH SPEED

A

800" INSTALL 20 TRAFFIC

DRUMS 40" SPACING

@

L 4

LIMIT
LIMIT

SIGN FACE
126 SQ. FT (MIN.)

@ 80-9612

[k

, END
ROAD WORK

r

@ 80-9918

200" INSTALL 5 TRAFFIC
DRUMS @ 40' SPACING

1000

-
vl
=)
<

S g

=]
QL

[y

S P

WORK IN LEFT LANE
1 X ® ©
TERMINATION ><
AREA
S S
>< H H
@] 5 o]
U W, u
SHERE
WORK P \ﬁ D
AREA E E
R AD R
ACTIVITY S
AREA \,\
S
BUFFER >< o
O
% AREA
O
X[ | &
®
&K
|
TRANSITION ®
AREA E ®
D E
)
=19
I ®
SHOULDER Q
% TAPER %(3 ‘
ADVANCE
WARNING >< ® Z
AREA ‘
X< @ A
OTI’{F\FFIC CONE OR TRAFFIC DRUM
—)é OFTIOMAL @TRAFF]C DEUM  — PORTABLE SIGMN SUPPORT
HIGH MOUNTED INTERNALLY ILLUMINATED FLASHING ARROW

@ 31-1%06
Y
ROAD WORK

AHEAD
FINES
DOUBLED

SCALE: NONE

CONSTRUCTICN TRAFFIC CONTROL PLAN

PLAN 3
SEE NOTES 1,2,3,4,5,6,8,9

CONNECTICUT DEPARTMENT OF TRANSPORTATION
BUREAU OF ENGINEERING & CONSTRUCTION

A

Charles 5. Harlow
5 4551
PPEOVED 201208 05 15:51:45-04'00

FRIMCIFAL EMGIMEER
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X

1

1300°

WORK IN SHOULDER AREA

TERMINATION
AREA

ACTIVITY
AREA
A
BUFFER
K AREA
_¥
A
SHOULBER
% ‘ TAPER
E z
[=}
3
B :
m
>‘_'$
X Frrr‘;
3
5]
S ‘ S ;
H H ] ADVANCE
8] 0 WARNING
U U AREA
L L
D 8]
E E

A A A A2 MR

—

T 1

MOVING OPERATICN

AMUOUrcCcoIwn

T

- MULTILANE HIGHWAY

©1

SIGN FACE
94 SQ. FT (MIN.)

@ 80-9612

v

” END
ROAD WORK

r

500

s
=S

2

INSTALL TRAFFIC
DRUMS/CONES

® 80-9959

80" SPACING

)

@1 NmDFCOIm®®®®OO() /2/20}

e

@)

O

STATIONARY OPERATION

200" INSTALL 5 TRAFFIC
DRUMS @

e

A @ 31-1906
750'
'
. T ROAD WORK
) Jo | e
| FINES
L DOUBLED

CLOSED

© 80-9957

40" SPACING

500°

500°

750

(O) TRAFFIC CONE OR TRAFFIC DRUM _,,'r"'_wr"*@c,:\ CONSTRUCTION TRAFFIC CONTROL PLAM
& B
¥ OFTIONAL () TRAFFIC DRUM  +—i PORTABLE SIGN SUPPORT ‘-\\ ki ). PLAN 6
HIGH MOUNTED INTERNALLY ILLUMINATED FLASHING ARROW bALE T-N..UNE SEE NOTES 1, 2, 4, 8
CONNECTICUT DEPARTMENT OF TRANSPORTATIOM g’;‘f;?a%;ﬁ?;s&mw
BUREAU OF ENGIMEERING & CONSTRUCTION APFROVED
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A

TERMINATION
AREA

47

ACTIVITY
AREA

KX XX XERAHTMEX XXX AXAX

r1

WORK IN RAMP GORE AREA

.

SIGN FACE
86 SQ. FT (MIN.)

@ 80-9612

[ t—

B END
ROAD WORK

T

® 51-5147

Y ‘ S — &' —
—a
" [[ExtT
0 A
U A
L
D
E
R
‘ @ 80-9604
1000"
ADVANCE
WARNING
AREA
31-1906
| v &8
— —
Q ® i ——
T ROAD WORK
AHEAD
1300 35
FINES
L DOUBLED
v ‘ — h 4
(O) TRAFFIC CONE OR TRAFFIC DRUM _,/;"" [ r"""%_,\ CONSTRUCTION TRAFFIC CONTROL PLAM
f,f B
¥ OPTIONAL (33 TRAFFIC DRUM +—i PORTABLE SIGN SUPPORT ‘-\ i ). PLAN 7
MIGH MOUNTED INTERNALLY ILLUMINATED FLASHING ARROW| =~ SEE NOTES 1, 2, 4, 8, 10
CONNECTICUT DEPARTMENT OF TRANSPORTATION Chartes S Harow
l 201205 05 15:53:03-0400
BUREAU OF ENGINEERING & CONSTRUCTION APPROVED
FRIMNCIFAL EMGINEER E
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@1

WORK IN SHOULDER AREA - TURNING ROADWAYS / RAMPS
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- FINES
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I Bl . . . .
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[ B
- OPTIONAL () TRAFFIC DRUM i PORTABLE SIGN SUPPORT \ g ), PLAN 9
e HIGH MOUNTED INTERNALLY ILLUMINATED FLASHING ARROW —
' SHING ARROW| T SEE NOTES 1, 2, 4, 8
CONMECTICUT DEPARTMENT OF TRANSPORTATION e O 000"
BUREAU OF ENGINEERING & CONSTRUCTION APPROVED )
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Article 9.71.05 — Basis of Payment is supplemented by the following:

The temporary relocation of signs and supports, and the furnishing, installation and removal of
any temporary supports shall be paid for under the item “Maintenance and Protection of
Traffic”. Temporary overhead sign supports and foundations shall be paid for under the
appropriate item(s).

The cost of furnishing, installing, and removing the material for the 4H:1V traversable slope shall
be paid for under the item “Maintenance and Protection of Traffic.”
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ITEM NO. 0980001A — CONSTRUCTION STAKING
LS.

9.80.01—Description: The work under this item shall consist of construction layout and
reference staking necessary for the proper control and satisfactory completion of all work on the
project, except property lines, highway lines, or non-access lines.

9.80.02—Materials: All stakes used for control staking shall be of the same quality as used by
the Department for this purpose. For slope limits, pavement edges, gutter lines, etc., where so-
called "green™ or "working" stakes are commonly used, lesser quality stakes will be acceptable,
provided the stakes are suitable for the intended purpose.

9.80.03—Construction Methods: The Department will furnish the Contractor such control
points, bench marks, and other data as may be necessary for the construction staking and layout
by qualified engineering or surveying personnel as noted elsewhere herein.

The Contractor shall be responsible for the placement and preservation of adequate ties to all
control points, necessary for the accurate re-establishment of all base lines, center lines, and all
critical grades as shown on the plans.

All stakes, references, and batter boards which may be required for construction operations,
signing and traffic control shall be furnished, set and properly referenced by the Contractor. The
Contractor shall be solely and completely responsible for the accuracy of the line and grade of
all features of the work. Any errors or apparent discrepancies found in previous surveys, plans,
specifications or special provisions shall be called to the Engineer's attention immediately for
correction or interpretation prior to proceeding with the work.

During roadway construction (or site work), the Contractor shall provide and maintain for the
periods needed, as determined by the Engineer, reference stakes at 100 foot intervals outside the
slope limits. Further, the Contractor shall provide and maintain reference stakes at 50 foot
intervals immediately prior to and during the formation of subgrade and the construction of all
subsequent pavement layers. These stakes shall be properly marked as to station, offset and
shall be referenced to the proposed grade, even if laser or GPS machine controls are used.

The Contractor shall provide and maintain reference stakes at drainage structures, including
reference stakes for the determination of the structure alignments as may be needed for the
proper construction of the drainage structure. The reference stakes shall be placed immediately
prior to and maintained during the installation of the drainage structure. These stakes shall be
properly marked as to station, offset and shall be referenced to the proposed grade.

The Contractor shall furnish copies of data used in setting and referencing stakes and other
layout markings used by the Contractor after completion of each operation.

The Contractor shall provide safe facilities for convenient access by Department forces to
control points, batter boards, and references.

All staking shall be performed by qualified engineering or surveying personnel who are
trained, experienced and skilled in construction layout and staking of the type required under
the contract. Prior to start of work, the Contractor shall submit for review and comment the
qualifications of personnel responsible for construction staking on the project. On all projects
with an original contract value greater than $25 million and bridge rehabilitation and
reconstruction projects greater than $10 million, surveying shall be performed under the direct
supervision of a Professional Surveyor licensed in the State of Connecticut. The submission
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shall include a description of the experience and training which the proposed staff possesses and
a list of state projects the personnel have worked on previously. All field layout and staking
required for the project shall be performed under the direct supervision of a person, or persons,
of engineering background experienced in the direction of such work and acceptable to the
Engineer. If the personnel responsible for construction staking change during the course of the
project, then a revised submittal will be required.

The Department may check the control of the work, as established by the Contractor, at any
time as the work progresses. The Contractor will be informed of the results of these checks, but
the Department by so doing in no way relieves the Contractor of responsibility for the accuracy
of the layout work. The Contractor shall correct or replace, at the Contractor’s own expense,
any deficient layout and construction work which may be the result of the inaccuracies in the
Contractor’s staking operations or the failure to report such inaccuracies, or the Contractor’s
failure to report inaccuracies found in work done by the Department or by others. If, as a result
of these inaccuracies, the Department is required to make further studies, redesign, or both, all
expenses incurred by the Department due to such inaccuracies will be deducted from any
monies due the Contractor.

The Contractor shall furnish all necessary personnel, engineering equipment and supplies,
materials, transportation, and work incidental to the accurate and satisfactory completion of this
work.

For roadways where the existing pavement markings need to be reestablished:
Prior to any resurfacing or obliteration of existing pavement markings, the Contractor and a
representative of the Engineer must establish and document pavement marking control points
from the existing markings. These control points shall be used to reestablish the positions of the
lanes, the beginnings and endings of tapers, channelization lines for on and off ramps, lane use
arrows, stop bars, and any lane transitions in the project area. The Contractor shall use these
control points to provide appropriate premarking prior to the installation of the final markings.
The Contractor shall provide and maintain reference stakes and/or markings at 100 foot
intervals immediately off the edge of pavement to be used to reestablish the existing pavement
markings. The Contractor shall also provide and maintain reference stakes and/or markings at
any point where there is a change in pavement markings to reestablish the existing pavement
markings.

For non-limited access roadways

On non-limited access roadways it may be necessary to adjust the final locations of the
pavement markings to accommodate pedestrians and bicyclists where feasible. Prior to any
resurfacing or obliteration of existing pavement markings, the Contractor, a representative of
the Engineer, and a representative of the Division of Traffic Engineering must establish and
document pavement marking control points from the existing markings as described above. The
control points at that time may be adjusted to provide minimum shoulder widths of 4 to 5 feet
wherever possible while maintaining travel lane widths of no less than 11 feet and no more than
12 feet.

9.80.04—Method of Measurement: Construction staking will be at the Contract lump sum for
construction staking.
When no price for "Construction Staking" is asked for on the proposal form, the cost of the
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work described above shall be included in the general cost of the work and no direct payment
for "Construction Staking™ will be made.

9.80.05—Basis of Payment: Construction staking will be paid for at the Contract lump sum
price for "Construction Staking," which price shall include all materials, tools, equipment, labor
and work incidental thereto. A schedule of values for payment shall be submitted to the
Department for review and comment prior to payment.

Pay Item Pay Unit
Construction Staking L.S.
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ITEM NO. 1010901A - REMOVE AND RELOCATE CONCRETE
HANDHOLE L.S.

Description:

The work shall include removal of existing handhole as shown on the plans or as directed by the
Engineer, and relocating the handhole at to new location not to conflict with other existing or
proposed appurtenances of project work. All existing wiring shall be reconnected to the
relocated handhole and all lighting shall be in working order prior to the Engineer accepting the
work.

Materials:
Materials shall conform to Section 10.10 Concrete Handhole of Form 816.

Construction Methods:

The work shall conform to Section 10.10 Concrete Handhole of Form 816. guide rail, precast
concrete barrier curb and existing impact attenuation barrier array at the locations shown on the
plans or as directed by the Engineer.

Method of Measurement:
This work will be measured for payment by the number of handholes removed and relocated,
complete and accepted in place.

Basis of Payment:

The work will be paid for at the Contract price each for “Remove and Relocate Contract
Handhole” , complete in place, which price shall include all materials, concrete, steel cover,
grounding tab, ground wire, crushed stone, excavating, backfilling, including grading and all
equipment, tolls, labor and work incidental thereto.

Pay Item Pay Unit

Item No. 1010901A — Remove and Relocate Concrete Handhole Lump Sum
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ITEM NO. 1131001A — CHANGEABLE MESSAGE SIGN
DAY

Description: Work under this item shall include furnishing and maintaining a trailer-mounted,
“Changeable Message Sign”, “Remote Controlled Changeable Message Sign”, “Changeable
Message Sign with Radar”, or “Remote Controlled Changeable Message Sign with Radar”
whichever is applicable, at the locations indicated on the plans or as directed by the Engineer.

Materials: The full matrix, internally illuminated variable message sign shall consist of a LED,
fiber optic, lamp matrix, or hybrid magnetically operated matrix — LED message board; and a
computer operated interface, all mounted on a towable, heavy duty trailer.

The sign shall have a minimum horizontal dimension of 115 inches and rotate a complete 360
degrees atop the lift mechanism.

In the raised position, the bottom of the sign shall be at least 7 feet above the roadway. The
messages displayed shall be visible from a distance of 1/2 mile and be clearly legible from a
distance of 900 feet during both the day and night.

The lighting system shall be controlled both manually and by a photocell for automatic sign
dimming during nighttime use.

The sign shall be capable of storing a minimum of 100 preprogrammed messages and be able to
display any one of those messages upon call from the trailer mounted terminal and/or through
the cellular telephone hookup for the remote controlled sign.

The sign shall be a full matrix sign that is able to display messages composed of any
combination of alphanumeric text, punctuation symbols, and graphic images (notwithstanding
NTCIP limitations). The display shall be capable of producing arrow functions. Full- matrix
displays shall allow the use of graphics, traffic safety symbols and various character heights.

Standard messages shall be displayed in a three-line message format with 8 characters per line.
The letter height shall not be less than 18 inches.

The sign shall utilize yellow green for the display with a black background. Each matrix shall
have a minimum size of 6 x 9 pixels. Each pixel shall utilize a minimum of four high output
yellow green LEDs or equivalent light source. The LEDs or light source shall have a minimum
1.4 candela luminance intensity, 22 degrees viewing angle, and wavelength of 590 (+/- 3)
nanometers.

For hybrid magnetically operated matrix — LED matrix, each pixel shall have one single shutter
faced with yellow green retro-reflective sheeting with a minimum of four high output yellow
green LEDs or equivalent light source. The hybrid magnetically operated matrix — LED matrix
sign shall be capable of operating in three display modes; shutter only, LED only, and both LED
and shutter. These modes shall be automatically controlled by a photocell for day and night
conditions and also capable of being manually controlled through the software.
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The sign shall be controlled by an on-board computer. The sign shall automatically change to a
preselected default message upon failure. That default message shall remain on display until the
problem is corrected.

The sign shall include all necessary controls, including, but not limited to, personal computer,
keyboard or alphanumeric hand-held keyboard, and software. The sign shall interface with PCs,
cellular phones, and radar speed detection devices as required.

Controls shall be furnished for raising and lowering the message board, aligning the message
board and, for solar powered units, a read-out of the battery bank charge.

Power shall be provided by a self-contained solar maintained power source or a diesel engine
driven generator. Hardware for connection to a 110-volt power source shall also be provided.

Solar powered signs shall display programmed messages with the solar panel disconnected, in
full night conditions, for a minimum of 30 consecutive days.

Remote Controlled Changeable Message Signs shall include one (1) industrial-grade cellular
telephone and be equipped with a modem to control the sign and a security system to prevent
unauthorized access. The security system shall allow access only through use of a code or
password unique to that sign. If the proper code or password is not entered within 60 seconds of
initial telephone contact, the call will be terminated. Remote control for the Remote Controlled
Changeable Message Sign shall be by cellular telephone and touch tone modem decoder.

The radar equipped signs shall include a high-speed electronic control module (ECM-X), Radar
Sl transceiver, signal processing board and radar logging software.

The radar software will operate the sign in four modes:

1) The sign will display words “YOUR SPEED” followed by the speed (2 digits). The display
will repeat the message as long as vehicles are detected. The sign will blank when no vehicles
are present.

2) The sign will display a series of up to six messages (programmed by the user) when a preset
speed (programmed by the user) is exceeded. The sign will blank when no vehicles are present.
3) Will perform like mode #2 with the addition of displaying the actual speed with it.

4) The sign will work as a standard Changeable Message Sign or Remote Controlled
Changeable Message Sign with no radar.

Construction Methods: The Contractor shall furnish, place, operate, maintain and relocate the
sign as required. When the sign is no longer required, it shall be removed and become the
property of the Contractor. The cellular telephone required for the Remote Controlled
Changeable Message Sign shall be provided to the Engineer for his use, and subsequently
returned to the Contractor.

When the sign is not in use, it shall either be turned off with a blank display or turned from
view.
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Any signs that are missing, damaged, defaced or improperly functioning so that they are not
effective, as determined by the Engineer and in accordance with the ATSSA guidelines
contained in “Quality Standards for Work Zone Traffic Control Devices,” shall be replaced by
the Contractor at no cost to the State.

Method of Measurement: This work will be measured for payment for each “Changeable
Message Sign”, “Remote Controlled Changeable Message Sign”, “Changeable Message Sign
with Radar”, or “Remote Controlled Changeable Message Sign with Radar”, whichever applies,
furnished and installed, for the number of calendar days that the sign is in place and in
operation, measured to the nearest day. When a sign is in operation for less than a day, such a
period of time shall be considered to be a full day regardless of actual time in operation.

Basis of Payment: This work will be paid for at the Contract unit price per day for each
“Changeable Message Sign”, “Remote Controlled Changeable Message Sign”, “Changeable
Message Sign with Radar”, or “Remote Controlled Changeable Message Sign with Radar”
which price shall include placing, maintaining, relocating and removing the sign and its
appurtenances and all material, labor, tools and equipment incidental thereto. Additionally, for
the “Remote Controlled Changeable Message Sign”, or “Remote Controlled Changeable
Message Sign with Radar”, the cellular telephone service and telephone charges shall be
included.

Pay Item Pay Unit
Changeable Message Sign Day
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ITEM #1209512A — 6" WHITE PREFORMED PLASTIC PAVEMENT
MARKINGS (CLASS 1) L.F.

Description:
This work shall consist of furnishing and applying retroreflective preformed pavement markings
as shown on the plans or as directed by the Engineer and in accordance with this specification.

The Preformed Plastic Pavement Markings (Class 1) shall be used to form broken lines on
expressways in conjunction with the resurfacing of said expressway. The markings shall be
inlaid into the hot surface of the top course of pavement.

The markings shall be embedded into the pavement surface and be resistant to deformation by
traffic and damage from snow removal equipment.

Materials:
General: The preformed pavement markings shall consist of white film with ceramic beads
incorporated to provide immediate and continuing retroreflection.

The markings shall be capable of being adhered to a bituminous concrete surface by a precoated
pressure sensitive adhesive.

The preformed markings shall be suitable for application on new, dense or open graded
bituminous concrete wearing surfaces during the paving operation. After application, the
marking shall be immediately ready for use by traffic.

Composition: The retroreflective pavement marking shall consist of a mixture of polymeric
materials and pigments with glass beads distributed throughout the base cross-sectional area,
with a reflective layer of ceramic beads bonded to a durable polyurethane topcoat surface. The
patterned surface shall have approximately 50% = 15% of the surface area raised and presenting
a near vertical face, angled from 0 degrees to 60 degrees, to traffic from any direction. The
patterned surface shall consist of raised 0.25 inch squares diagonally placed with 0.125 inch
spacing between each square. The sides to each square shall form a 45 degree angle with the
edge of the marking tape. The marking shall have a precoated pressure sensitive adhesive. The
edges of the markings shall be clean cut and true.

Reflectance: The white markings shall have the following initial expected retroreflectance
values as measured in accordance with the testing procedures of ASTM D 4061. The
photometric quantity to be measured shall be specific luminance (SL) and shall be expressed as
millicandelas per footcandle per square foot. The test distance shall be 50 feet and the sample
size shall be a 2 foot x 2.5 foot rectangle.
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White
Entrance Angle 86.0° - 86.5°
Observation Angle 0.2°- 10°
Specific Luminance 1100 - 700

Beads, Index of Refraction: All ceramic beads bonded to the polyurethane coated patterned
surface of the material shall have a minimum index of refraction of 1.70 when tested using the
liquid oil immersion method. The size and quality of the beads shall be such that the
performance requirements shall be met.

Beads, Acid Resistance: The beads shall show resistance to corrosion of their surface after
exposure to a 1% solution (by weight) of sulfuric acid. The 1% acid solution shall be made by
adding 5.7 cc of concentrated acid into 1000 cc of distilled water. CAUTION: Always add the
concentrated acid into the water, not the reverse. The test shall be performed as follows: Take
one 1 inch x 2 inch sample, adhere it to the bottom of a glass tray and place just enough acid
solution to completely immerse the sample. Cover the tray with a piece of glass to prevent
evaporation and allow the sample to be exposed for 24 hours under these conditions. Then
decant the acid solution (do not rinse, touch, or otherwise disturb the bead surfaces) and dry the
sample while adhered to the glass tray in a 150 degree Fahrenheit oven for approximately 15
minutes. Microscopic examination (20X) shall show no more than 15% of the beads having a
formation of a very distinct opaque white (corroded) layer on their entire surface.

Color: The preformed markings shall consist of white markings with pigments selected and
blended to conform to standard highway colors.

Skid Resistance: The patterned surface of the preformed markings shall provide an initial
average skid resistance value of 45 BPN when tested according to ASTM E 303.

Patchability: The pavement marking material shall be capable of use for patching worn areas of
the same type.

Thickness: The patterned material without adhesive shall have a minimum caliper of 0.065 inch
at the thickest point and a minimum caliper of 0.02 inch at the thinnest point.

Documentation: For this item a Materials Certificate, Certificate of Compliance and Certified
Test Report are required.

Mechanical Application Equipment: Mechanical applicating equipment for the placement of
preformed markings shall be approved by the Engineer prior to the start of work.

Product Identification: The materials shall be delivered to the project in unopened containers.
Each container shall be sealed at the factory and the outside shall be marked to identify the
product contained within. The date when the contents were manufactured shall be marked on
the container.
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Alternate Products
The use of alternate products will be considered under the following conditions:

1. The Contractor shall provide written documentation from an authoritative State official
that the alternate preformed plastic product has been used successfully, for the intended
use, and the original product has been in place for four years.

2. The documentation shall be from a State with similar weather conditions as Connecticut.
The State must be one that conducts snowplowing operations using plows with steel
blades that rest on the pavement during use.

3. The markings shall be a preformed plastic material reflectorized with glass or ceramic
beads. The white markings shall have the following initial retroreflectance values as
measured in accordance with the testing procedures of ASTM D 4061. The photometric
quantity to be measured shall be specific luminance (SL), and shall be expressed as
millicandelas per footcandle per square foot. The test distance shall be 50 feet and the
sample size shall be a 2 foot x 2.5 foot rectangle.

White
Entrance Angle 86.0° - 86.5°
Observation Angle 0.2°- 10°
Specific Luminance 1100 - 700

After the markings have been in place for four years they shall retain a minimum reflective
value of 100 millicandelas per footcandle per square foot.

Construction Methods:

The preformed pavement markings shall be installed as recommended by the manufacturer.

The Contractor shall submit the recommendations to the Engineer prior to the installation of any
markings. The recommendations shall indicate:

The minimum and maximum roadway temperature and any time restrictions recommended for
application.

Any required pavement pretreatment including the use of a primer, temperature or time
restrictions and cleaning requirements associated with the pretreatment.

Any application equipment required for the application of the markings.

If markings should be applied over wet or damp pavement.

The shelf life of the markings.

Installation of the pavement markings shall be performed in a neat and workmanlike manner.
The Contractor shall employ a sufficient number of workers to premark the pavement and
install the markings such that all markings are inlaid into the hot pavement prior to the finish
rolling. Markings shall not be applied over a longitudinal joint. The initial tamping shall be in
the same direction as the markings were applied. Particular care shall be taken to ensure that
the leading edge of the markings is secured to the pavement.

The Contractor shall establish control points for measuring offsets and establishing premarks so
that the original markings can be reproduced or, if revised pavement markings are indicated in
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the contract documents, they can be correctly installed.

If an item for Construction Staking exists in the project, this work will be paid for under that
item. If the item Construction Staking is not included in the contract, then the work described
in the aforementioned paragraph shall be included in this item with no separate payment.

The pavement markings will be considered unacceptable if the alignment of the markings varies
more than 0.25 inch in a ten foot length, or if there are unsightly deviations to the line, or if the
alignment of the line visibly deviates from the alignment of the road.

Method of Measurement:
This work will be measured for payment by the number of linear feet of White Preformed
Plastic Pavement Markings (Class 1) installed on the pavement and accepted.

Basis of Payment:

This work will be paid for at the contract unit price per linear foot of White Preformed Plastic
Pavement Markings (Class 1) installed on the pavement and accepted. This price shall include
cleaning of pavement, all materials, equipment, tools and labor incidental thereto.

Pay Item Pay Unit
6" White Preformed Plastic Pavement Markings (Class 1) L.F.
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ITEM #1220013A — CONSTRUCTION SIGNS - BRIGHT FLUORESCENT
SHEETING

Article 12.20.01 — Description: The Contractor shall furnish construction signs with bright
fluorescent sheeting and their required portable supports or metal sign posts that conform to the
requirements of NCHRP Report 350 (TL-3). The construction signs and their required portable
supports or metal sign posts shall conform to the signing requirements stated in Article 9.71
"Maintenance and Protection of Traffic", as shown on the plans and/or as directed by the
Engineer.

Article 12.20.02 — Materials: Prior to using the construction signs and their portable supports,
the Contractor shall submit to the Engineer a copy of the Letter of Acceptance issued by the
FHWA to the manufacturer documenting that the devices (both sign and portable support tested
together) conform to NCHRP Report 350 (TL-3).

Portable sign supports shall be designed and fabricated so as to prevent signs from being blown
over or displaced by the wind from passing vehicles. Portable sign supports shall be approved
by the Engineer before they are used. Mounting height of signs on portable sign supports shall
be a minimum of 1 foot and a maximum of 2 feet, measured from the pavement to the bottom of
the sign.

All sign faces shall be rigid and reflectorized. Sheet aluminum sign blanks shall conform to the
requirements of Article M.18.13. Metal sign posts shall conform to the requirements of Article
M.18.14. Application of reflective sheeting, legends, symbols, and borders shall conform to the
requirements specified by the reflective sheeting manufacturer. Attachments shall be provided
so that the signs can be firmly attached to the portable sign supports or metal posts without
causing damage to the signs. A Materials Certificate and Certified Test Report conforming to
Article 1.06.07 shall be required for the reflective sheeting.

The following types of construction signs shall not be used: mesh, non-rigid, roll-up,
corrugated or waffle board types substrates, foam core and composite aluminum sign substrates.

Reflective sheeting shall conform to the following:

The fluorescent orange prismatic retroreflective sheeting shall consist of prismatic lenses formed in
a transparent fluorescent orange synthetic resin, sealed, and backed with an aggressive pressure
sensitive adhesive protected by a removable liner. The sheeting shall have a smooth surface.

Physical Properties:

A. Photometric - Coefficient of Retroreflection Ra
When the sheeting applied on test panels is measured in accordance with ASTM E 810, it
shall have minimum coefficient of retroreflection values as shown in Table I. The rotation
angle shall be as designated by the manufacturer for test purposes, the observation angles
shall be 0.2 degrees and 0.5 degrees, the entrance angles (component B;) shall be -4 degrees
and +30 degrees.
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TABLE |
Minimum Coefficient of Retroreflection Ra
Candelas per footcandle per square foot

Observation Entrance Ra

Angle (deg.) Angle (deg.) Orange
0.2 -4 200
0.2 + 30 90
0.5 -4 80
0.5 + 30 50

The rotation shall be as designated by the manufacturer.

B. Daytime Color

Color shall conform to the requirements of Table Il. Daytime color and maximum spectral
radiance factor (peak reflectance) of sheeting mounted on test panels shall be determined
instrumentally in accordance with ASTM E 991. The values shall be determined on a
Hunter Lab Labscan 6000 0/45 Spectrocolorimeter with option CMR 559 (or approved
equal 0/45 instrument with circumferential viewing illumination). Computations shall be
done in accordance with ASTM E 308 for the 2 degree observer.

TABLE Il
Color Specification Limits** (Daytime)

Reflectance
1 2 3 4 .

Color Limit Y (%)

X Y X Y X Y X Y | MIN | MAX

Orange 583 | 416 | 523 | 397 | 560 | 360 | 631 | 369 | 28 ]
(new)
Orange

(weathere | 583 | .416 | 523 | 397 | 560 | .360 | .631 | .369 | 20 45
d)

Maximum Spectral Radiance Factor, new:

110%, min.

weathered: 60%, min.

** The four pairs of chromaticity coordinates determine the acceptable color in terms of the
CIE 1931 standard colorimetric system measured with standard illuminant

D65.

C. Nighttime Color

Nighttime color of the sheeting applied to test panels shall be determined instrumentally
in accordance with ASTM E 811 and calculated in the u’, v’ coordinate system in
accordance with ASTM E 308. Sheeting shall be measured at 0.33 degrees observation
and -4 degree entrance at rotation as determined by the manufacturer for test purposes.
Color shall conform to the requirements of Table I1I.
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TABLE 111
Color Specification Limits ** (Nighttime)

1 2 3 4
Color , . . . . . ; ;
u Vv u Vv u Y% u v
Orange 400 540 AT75 529 448 522 372 534
(new and
weathered)

D. Resistance to Accelerated Weathering
The retroreflective surface of the sheeting shall be weather resistant and show no
appreciable cracking, blistering, crazing, or dimensional change after one year's
unprotected outdoor exposure in south Florida, south-facing and inclined 45 degrees from
the vertical, or after 1500 hours exposure in a xenon arc weatherometer in accordance with
ASTM G26, Type B, Method A. Following exposure, panels shall be washed in a 5%
HCL solution for 45 seconds, rinsed thoroughly with clean water, blotted with a soft clean
cloth and brought to equilibrium at standard conditions. After cleaning, the coefficient of
retroreflection shall be not less than 100 when measured as in D.2, below, and the color is
expected to conform to the requirements of Tables Il and 111 for weathered sheeting. The
sample shall:

1. Show no appreciable evidence of cracking, scaling, pitting, blistering, edge
lifting or curling or more than 0.031 inch shrinkage or expansion.

2. Be measured only at angles of 0.2 degrees observation, -4 degrees entrance, and
rotation as determined by the manufacturer for test purposes. Where more
than one panel of color is measured, the coefficient of retroreflection shall be
the average of all determinations.

E. Impact Resistance
The retroreflective sheeting applied according to the manufacturer's recommendations to
a test panel of alloy 6061-T6, 0.040 inch by 3 inches by 5 inches and conditioned for 24
hours, shall show no cracking outside the impact area when the face of the panel is
subjected to an impact of 100 inch-pounds, using a weight with a 0.625 inch diameter
rounded tip dropped from a height necessary to generate an impact of 100 inch-pounds,
at test temperatures of both 32° F and 72° F.

F. Resistance to Heat
The retroreflective sheeting, applied to a test panel as in E., above, and conditioned for 24
hours, shall be measured in accordance with Paragraph A. at 0.2 degree observation and -4
degree entrance angles at rotation as determined by the manufacturer for test purposes
and exposed to 170° + 5° F for 24 hours in an air circulating oven. After heat exposure the
sheeting shall retain a minimum of 70% of the original coefficient of retroreflection.

G. Field Performance:
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Retroreflective sheeting processed and applied to sign blank materials in accordance
with the sheeting manufacturer's recommendations, shall perform effectively for a
minimum of 3 years. The retroreflective sheeting will be considered unsatisfactory if it
has deteriorated due to natural causes to the extent that: (1) the sign is ineffective for its
intended purpose when viewed from a moving vehicle under normal day and night
driving conditions; or (2) the coefficient of retroreflection is less than 100 when
measured at 0.2 degrees observation and -4 degree entrance. All measurements shall be
made after sign cleaning according to the sheeting manufacturer's recommendations.

Article 12.20.03 — Construction Methods: Ineffective signs, as determined by the Engineer
and in accordance with the ATSSA guidelines contained in "Quality Standards for Work Zone
Traffic Control Devices”, shall be replaced by the Contractor at no cost to the State.

Signs and their portable sign supports or metal posts that are no longer required shall be
removed from the project and shall remain the property of the Contractor.

Article 12.20.04 — Method of Measurement: Construction Signs - Bright Fluorescent
Sheeting will be measured for payment by the number of square feet of sign face. Sign supports
will not be measured for payment.

Article 12.20.05 — Basis of Payment: "Construction Signs - Bright Fluorescent Sheeting"
required and used on the project will be paid for at the Contact unit price per square foot. This
price shall include the furnishing and maintenance of the signs, portable sign supports, metal
sign posts and all hardware. Each sign and support or posts will be paid for once, regardless of
the number of times it is used.

Pay ltem Pay Unit
Construction Signs — Bright Fluorescent Sheeting S.F.
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ITEM NO. 1804011 ATYPE C AND NC — IMPACT ATTENUATION SYSTEMS

EA.

All work shall be in accordance with Section 18.04 of the State of Connecticut department of
Transportation Standard Specifications for Roads Bridges and Incidental Construction as amended,
as modified by this special provision, and as directed by the engineer.

Pay Item Pay Unit
TYPE NC Impact Attenuation System EA
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